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=OFFER PROFESSIONAL TREATME 


They combine dependable 
products with skilled workmanship. 
They know they can depend 
on Du Mont Teletrons 
to do more for their service. 





Replacement Sales, Cathode-ray Tube Division, 
Allen B. Du Mont Laboratories, Inc., Clifton, N. J. . 





An Invitation... 


To men who want to “go places” 
in TV SERVICING 


Find out about this NEW, 
ALL-PRACTICE WAY 
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in modern UHF-VHF Television receivers ; 
and learning UHF servicing problems and ductory price—under $200 on easy ferms. 
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home easily, quickly, for TV’s top servicing jobs. NRI’s 
1al Television Servicing course includes a 17-inch picture 
all other tubes and components to build a complete TV 
Oscilloscope, Signal Generator, H.F. Probe. Complete 


including all equipment, available now for a low intro- 
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you'll need the kind of foundation in knowl- 5 oes . . 
edge and experience this training gives. | National Radio Institute, Dept. 4MFI 7 
Crntiniomes P . | 16th and U Sts., N.W., Washington 9, D.C. 
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Cee anil oe red pos _ ; cies , | Please send my FREE copy of ‘How to Reach the Top | 
nce again—if you want to go places in TV How TO | ee ee I | 
servicing, we invite you to find out what ACH THE j in I'V Servicing.” I understand no salesman will call, 
you get, what you practice, what you learn Reac’ — | | 
from NRI’s new course in Professional TOP | | 
Television Servicing. See pictures of equip- TV IID he Oia da ance ata Relais Bare as gg A we | 
ment supplied, read what you practice. IN : | | 
Judge for yourself whether this training SERVICING | | 
will further your ambition to reach the top CO ee eT Tr er rr rr Cr | 
in TV servicing. We believe it will. We | | 
believe many of tomorrow’s top TV serv- | : | 
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They combine dependable 
products with skilled workmanship. 
They know they can depend 
on Du Mont Teletrons 
to do more for their service. 





Replacement Sales, Cathode-ray Tube Division, 
Allen B. Du Mont Laboratories, Inc., Clifton, N. J. . 





An Invitation... 


To men who want to “go places” 
in TV SERVICING 


Find out about this NEW, 
ALL-PRACTICE WAY 


of becoming a Professional 
TV SERVICEMAN 


If you have some Radio or Television 
experience, or if you know basic Radio- 
Television principles but lack experience 

NRI's new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 


Learn-by-Doing ‘‘All the Way”’ 
This is 100°, learn-by-doing, practical 
training. We supply ali components, ai/ 
tubes, including a 17-inch picture tube, and 
comprehensive manuals covering a_thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per- 
formance—picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits. 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by 
properly adjusting the ion trap and center- 
ing magnets, etc. There isn’t room on this 
or even several pages of this magazine to 
list all the servicing experience you get. 


UHF & COLOR TV Making New Boom 
Installing front-end channel selector strips 
in modern UHF-VHF Television receivers 
and learning UHF servicing problems and 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in knowl- 
edge and experience this training gives. 


Get Details of New Course Free 
Once again—if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 
from NRI’s new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice. 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow’s top TV serv- 
icemen will be graduates of this training. 
Mailing the coupon involves no obligation, 
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Train at home easily, quickly, for TV’s top servicing jobs. NRI’s 
Professional Television Servicing course includes a 17-inch picture 
tube and all other tubes and components to build a complete TV 
Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 
training, including all equipment, available now for a low intro- 
ductory price—under $200 on easy terms. 


National Radio Institute, Dept. 4MFI1 
16th and U Sts., N.W., Washington 9, D. C. 


Please send my FREE copy of ‘“‘How to Reach the Top 
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National Schools brings you a new dimension in training 
for TELEVISION -RADIO-ELECTRONICS 


YOU CAN LEARN BY HOME STUDY, IF — 
—you are ambitious to increase your earning power. 
—you want to broaden your knowledge and skill. 
—you choose the school with the most complete training 
and service. 
50 Years of Successful Training 
mal Schools has been training men for succe ince 1905 
raduates are located around the globe, in good-paying jot 
ervicing, installation and manufacturing in public and 
te in dustry, or in their own businesses. All this experier 
i background are your assurance of succe 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Trainin 
ister all phases of the industry —TV, Radio, Electronic 
and practice. You learn HOW and WHY, in one complete 
it one low tuition 
1use National Schools’ world headquarters are in Los Angels 
ipital city’’ of TV-Radio-Electronics our staff is in clos¢ 
h with industry. Our lessons and manuals are constantl 
sed to keep you up-to-the-minute on latest developments. Ws 
yw you how to make spare time earnings as you learn, and we 
give you free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our trainin; 
helps you achieve specialized ratings and higher pay grade 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education 
Your Course Includes Valuable Units 
We send you important equipment, including a commercial, pro 
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fessional Multitester plus parts to build Re 
Signal Generator, Continuity Checker, other 
Wave and Standard Broadcast iperhet Re 


hens 
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TECHNICAL TRADE TRAINING SINCE 1905 Ml revevision 
Los Angeles 37, Calif Chicago: 323 W. Polk = 
In Canada: 811 W. Hastings St., Vancou 


(ma n enve 


NATIONAL SCHOOLS, Dept. RG-114 
4000 S. FIGUEROA STREET 323 W. POLK STREET 


LOS ANGELES 37, CALIF., OR CHICAGO 7, ILL. 
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TUNG-SOL 


TECHNICAL DATA 
PAYS OFF IN SERVICE! 





TELEVISION TELEPHONE was re- party to make the 
cently demonstrated at the Wester available for a variety 
Electronic Show in Los Angeles. When viewing signatures 
the telephone receiver is lifted from its miscellaneous articles 
hook, the caller’s image appea) imul- When the set is not 
taneously on one half of his screen and telephone, the screen « 
half the screen of the telephone at monitoring an industrial « 
other end of the circuit. Upon an ‘r- evision system, for receivi 
ing, the image of the called pa . tion television, or for t 
shown on the remaining half from the air in the 
screen. standard television 

A simple adjustment enable tem is made by Ka) 


T-58 700 pages-—600 tube types 


NEW! 1954 Edition! 1-70 200 pages of data on 
CR tubes, receiving and special tubes, dial lamps 


RATE-GROWN TRANSISTORS are years. Their a 

scheduled for mass production by G.-E. should result in widespr 
Dr. W. R. G. Baker, G-E vice-president, The rate-grown proc 
sald that the rate-grown process t} troducing special imput 
only one showing promise of large-sca ing the heat controls du 
transistor production at prices compet growing process By tl 
tive with vacuum tubes. Present plans only two hours, a large i 


c i \ F f thes see photo, t) ontaini 
Here's the most practical set of tube ref- all for a multimillion volume o (see phot lef conta 


erence books in the industry—all the in- transistor units within the n ‘ (Co 
formation you need for everyday jobs! 
They re easy to read—easy to use (always 
lie flat when open). You'll get work done 
faster with Tung-Sol Technical Data 
Books. Ask yourtube supplierabout them. 


f swedo 


TUNG-SOL ELECTRIC INC , Newark 4,N.J 
Sales Othces Atlanta, Chuago, Columbus, Culver 
City (Los Angeles Dallas, Denver, Detrou, 
Newark, Seattle 


TUNG-sOl 


TECHNICAL DATA 


Tung-Sol makes All-Glass Sealed Beam Lamps, 
Minature Lamps, Signal Flashers, Pature Tubes, 
Radio, TV and Special Purpose Electron Tubes 
and Semuxonductor Products 
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Build and keep this BIG DTI 
Engineered TV set—easily 
converted to U.H.F. (DT! offers 
another home training, but 
without the TV set.) 
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AFFILIATED WITH 
DeFOREST’S TRAINING, INC. 
CHICAGO 41, ILLINOIS 


NOVEMBER, 1954 


TS 

1G SHIPMEN 

168 ‘ccRedie ports 
P 


p.t.1.’s Training ove! 


Work over 


fascinating 
experiments 
with this 
equipment 


—as 


both highly 


_ movie proje ond 
yr niet instructive movie 
f ry id to help you grosP 
om _ easier -- 


-to 
' ated, easy 
ut diagrams: 


Ess. Mail <oure 


lable in Canada 


1D), “U'. Us WAY 


—with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


What will mailing the coupon below do for YOU? Just 
this! You'll find out about one of today's most remark- 
able... practical ways to prepare to get into America's 


amazing billion dollar opportunity field of TELEVISION 
RADIO-ELECTRONICS. You'll see how to get into fas- 


cinating work that pays well 
America’s most promising futures 
to start your own business almost 
if you prefer this to a job opportunity 
And above all, you'll get some GOOD NEWS especially 
welcomed by men anxious to earn REAL MONEY in this 
thrilling field. For you'll see that NOW you can get the 
kind of practical, laboratory-type training so desirable 
for making real progress in Television-Radio-Electronics 

AND WITHOUT LEAVING HOME 

You'll see that DeVry Technical Institute sends every- 
thing needed to set up your own HOME LABORATORY 
You get and keep the same type of basic electronic 
equipment used in our modern Chicago Training 
Laboratories. You get home training that includes 
the knowledge and experience gained from train- 
ing thousands of students first hand in Chicago. 
And to top it all, you use DTI's amazingly 

effective and exclusive home training aid 
INSTRUCTIVE MOVIES. But why not get the 
complete story? Mail coupon today for 

information-packed literature 


MODERN LABORATORIES 
If you prefer, get all your preparation 
in our new Chicago Training Lab 
oratories —one of the finest of its 
kind. Ample instructors, modern 
equipment. Write for details! 


MILITARY SERVICE! 
If you're subject to military 
service, the information 
we have for you should 
prove very helpful 
Mail coupon today. 
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DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. Dept. RE-11-K 

§ would like your valuable information-packed publication showing 
how | can get started toward a good job or my own business in 
Television-Radio-Electronics 


Name Age 
Street Apt 





In every field of endeavor . . . manufacturing, 
\ the theatre, concert or contest . . . 


there is always one standout. 


e e p "4 eh In HI-FI equipment the standout is Pickering . 
it ering r yo m\ pioneer in this field, responsible 
x 1; ‘\ for the development and introduction of outstanding 


components for highest quality performance; 


ay every product bearing the Pickering name 
A " ys is engineered to conquer the challenge of / 
wiin optimum performance . . . in their manufacture RO 
the most stringent quality controls are / 
exercised to assure and maintain the “Ne Plus Ultra” if 
reputation for products featured by the @ emblem. fL 
omponents... SYNONYMOUS WITH HIGHEST QUALITY 


Design... Manufacture... Derformance 


It’s with good reason that professionals use 

Pickering Audio Components . . . they know 

the values built into Pickering equipment. 
INVESTIGATE and you too will use Pickering 
components for your HI-FI system... 
You'll thrill to new listening experiences . 
you'll have the same high quality performance 
as leading FM/AM good music stations, network 

% 4 and recording studios . .. REMEMBER, leading 


=" record companies use Pickering Components 


ey for quality control. 
PICKERING and company incorporated e 


Oceanside, L.I., New York 


PICKERING PROFESSIONAL AUDIO EQUIPMENT 


“Gor these who can\hear\lhe djffrence 














~ + - Demonstrated and sold by Leoding Redie Parts Distributors everywhere. 
For the one neorest you and for detailed lnerature; write Dept. P-6. 
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WE GUARANTEE ;——-- 


4 
TO TRAIN AND COACH YOU AT HOME IN SPARE TIME UNTIL YOU GET e INCL VIDED IN 
OUR 


YOUR FCC Q TRAINING Ano 
LICENSE oe yon Sell to pase your Semmercin) Lisanes ones Sits COACHING 


irst s 
completing your course 











If you have had any practical ex- 
perience—Amateur, Army, Novy, 
radio, repoir, or experimenting. 





EMPLOYERS MAKE JOB OFFERS LIKE THESE 


OUR AMAZINGLY EFFECTIVE JOB-FINDING TO OUR GRADUATES EVERY MONTH! 
SERVICE HELPS CIRE STUDENTS GET BET- Letter fiom a known 
TER JOBS. HERE ARE JUST A FEW RECENT additional advert 
EXAMPLES OF JOB-FINDING RESULTS: Superintendent 
GETS CIVIL SERVICE JOB ' 


t 


° Eare Oak wr ‘wv 
GETS STATE POLICE JOB templatir r 
y Ist 6s ticket (+ is ¢ Engine Starting sala - “ 
These are just a few of the examples 
f Rad ‘ th + K , of the job offers that come to our office 
periodically Some licensed radioman 
filled each of these jobs; it might have 


GETS BROADCAST JOB been you 
Y b-f f 





Ours is the only home study 
L 442 F p N. 6 k course which supplies FCC- 


GETS AIRLINES JOB type examinations with all 
j f . tting lessons and final tests. 








Air 








HERE'S PROOF FCC LICENSES ARE OFTEN SECURED A™® ‘alk wane 
IN A FEW HOURS OF STUDY WITH OUR COACHING | wowey eerste 
AT HOME IN SPARE TIME: c 


Name and Address License Lessons 
Lee Worthy, 





aa} ' . 2nd Phone “Cleveland institute of Radio Electronics 
Clifford E. Vogt, Desk RE-70—4900 Euclid Bldg., Cleveland 3, Ohio 
’ , Ist Phone / Addr to Desk N t y 


Francis X. Foerch, a oe ae ae eet 4 fet ion t ‘Same WO 
| Bergenfield, N Ist Phone License Examinations doe ve x for Amateur 
i , License), as well as a 5 c type ex i the amazing 
s Sgt. Ben H. Dovis, a 1st Ph 28 new booklet Money-Making FCC Li f i 
. = bd jone Be sure to tell me about your Television Engineering Course 
Albert Schoell, ome 
West Iith St 2nd Phone 23 2 


City Zone tate 
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tuition rates to ember of tt us a 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-70, 4900 Euclid Bidg., Cleveland 3, Ohio 
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REPLACE 
95% 


OF ALL 78 RPM’S 
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] CARTRIDGE 








Turner 
Model AU 


You don't have to stock a variety 
of replacement cartridges with 
rurner’s Model AU. Turner engin- 
eering has created this one dual 
voltage, universal cartridge to re- 
place 95% of all 78 rpm cartridges. 
The secret is an externally mount- 
ed condenser leave it on for 
2.0 volts or lower output simply 
slip it off for outputs over 2.0 volts. 


And you can count on Turner 
quality throughout. The Model AU 
crystal cartridge tracks perfectly 
for excellent reproduction without 
needle hum or hiss. You can’t buy 
a better replacement cartridge 
than Turner’s Model AU 


Model AU 
Universal Replacement Cartridge 


priced right only $4 95 


Model A High Voltage 
cartridge os Model AU 
but furnished without condenser. 


List Price $4.45 


Write today for complete details. 


THE TURNER CO. 


\\ 


Some 


933 17th 
Street NE 


IN CANADA Canadian Marconi Company, 
oronto, Ontario and Branches 

—XPORT: Ad. Auriema, Inc., 89 Brood Street, 
New York 4, N. Y, 


Cedar Rapids, 
lowa 


The RADIO MONTH (Continued) 
as 100 wafer-thin layers of speci: 
treated germanium. The ingot 

diced into thousands of very smal] 
(center). Each bar with leads attached 
becomes a transistor (right). 

A feature of this 
manium growth can be 
transistors with 
characteristics can be obtained at will 


TEN NEW TV STATIONS hav 


on the air since our last report. 


process is that ge 
varied so that 


optimum operating 
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The S ¢ 
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Stockton, Calif 
Palm Beach, Fla. 
Waterloo—Ft. Wayne, 
Ind. 
3Zangor, Me. 
Poland Spring, Me 
Joplin, Mo 
Harrisburg, Pa. 
Charleston, S.C, 
Montpeli r, Vt 
Charleston, W. Va 
One station, KTHE, Lo Angel 
Calif., channel 2%, has gone off the air 
CKLW-TV, Windsor, Ont., 
channel 9, has gone on the air 
The deletion of KMBC-TV, Kanss 
City, Mo., channel 9, from the T\ 
tion list in the September, 1954, 1 
was an error. KMBC-TV shared time 
with WHB-TV. WHB-TV ended opera- 
tion. KMBC-TV is still on the air. 


A SCHOLARSHIP, to be 
annually to an engineering student who 
outstanding ability 
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WMTW 
KSWM-TV 
WCMB-TV 
WUSN-TV 
WMVT 
WCHS-TV 


to 
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Canada, 


awarded 


has demonstrated 
and potentialities in the field of radio 
electronics, has been established by 
Hugo Gernsback, editor and publisher 
of RADIO-ELECTRONICS. The scholarship 
has been established at New York Uni 
versity, for students who 
pleted the junior year in the Univer 
sity’s College of Engineering 

The scholarship fund will 
$1,000 annually to defray the 
costs of the selected student 


have con 


provide 


tuition 


Hugo Gernsback and Lawrence Wechsler 


The scholarship fund is the outgrowth 
of an award made to Mr. Gernsback 
himself in 1953, when leaders of the 
industry presented him with 
a handsome trophy in recogni 
tion of his “fifty years of devoted effort 
and contributions to the  radio-ele« 
tronic art.”” At that time he 
a wish to establish a Hugo Gernsback 
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TV SERVICEMEN: 


here’s the help you need 
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"TV SERVICE 
DATA BOOK” 


by MILTON S. KIVER 


Packed with 
facts you'll 
use every 
single day 


GET IT 

TODAY 
' all the data you need 
oe in one handy guide — 


_ +@ saves valuable time 
@ helps you earn more 


Instant TV Servicing and Installation Reference 
Have at your finger-tips all of t 
frequently needed charts, tables 
formulas you require in Television 
ing and installation. Includes char 
fuses, color codes, attenuator pads 
chrome signal specifications, gu 
lengths, et« all the data you'll ever 
in your daily work. Save valuable time 
calculations by quick reference 
tables of mathematical constants 
electrical formulas. Speeds your work 
greater carnings 


Trouble-Shooting Guide: Includes secti 

TV trouble-shooting. Lists « 
trouble symptoms and tells how t 
defective components. Recommends m« 
effective methods for use of test probe 
and other accessory equipment. ¥ 
want to keep it handy in your tube « 

for quick reference at the bench or i 
field. It pays for itself in a singk 
work. Over 100 pages. 5! 


ORDER JB-1. 


»x 8s’. 


Order from your Parts Jobber today 
write to Howard W. Sams & Co., 
2205 East 46th St Indianapolis 

My (check) (money order) f $ 
enclosed. Send 

Dota Book” (JB-1 
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CHECK THESE SEVEN 
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The RADIO MONTH (Continued) 


trophy as an annual award to the man 
making the year’s outstanding contril 
tion to the electronics industry 


f 
} Recognizing the crying need for toy 
; . | engineering talent in electronic F 
* | Mr. Gernsback revised hi orig 
: 4 intention and decided instead to « 


a living trophy, dedicated to furt 
the education of engineering 


’ A | who have demonstrated potentialit 
INSIDE . cientit leadership in the field 
i | electronics. 

The first award of this scholar 
for the academic year 1054-5 
been made to Lawrence Wechsle 
110-45 7Tlst Road, Forest Hill 
Selection of students will be made 
committee appointed by the Unive 





U.H.F. TRANSISTOR ‘evently 
oped by Bell Labs operates at 440 
higher in frequency than any trar 
yet known. The unit, called an “int 
sic-barrier” transistor, has a power gail 
of approximately 1,000 and ope: 
effectively as a u.h.f. oscillator 

An intrinsically pure layer i 


/ 
ae 


Any careful buyer of test equipment would want to examine 


inside construction before he buys. And, yet, this is rarely con- oe @ Saale Pep Water, wate act 
5 : “shock absorber” for high-voltage 
trical charges. This chemically 


venient or practical. 


at’ re : ar . part of the germanium crystal re 
ats W M show y > ab » > \ 

That hy ere she ing the picture above. It tells its own neutral. while the three adielaia 
story of what's on the inside of a Jackson CRO-2 Oscilloscope. tions receive plus or minus charg 
We'll let the picture speak for itself—with only this one com- | _, The “intrinsic” region in thi 
| of the transistor permits the fa 

movement of positive charges, i 


ment—lIt’s typical of the construction of all Jackson equipment. ola 
the input and output areas, and red 


This ‘kind of careful layout, and neat, point-to-point wiring is 


the stored energy to make funct 
an important part of Jackson “Service-Engineering.” For Jackson at the high frequencies possible 


instruments are built to perform their service operations year FCC JURISDICTION over comn 
after year, under the most trying of service conditions TV was requested by the Fairmont 
. ; sroadcasting Co., permit holder of 
Next time you're in the market for test equipment, look at | tion WJPB-TV, channel 35, Fair 
Jackson—outside or inside. You'll find an instrument you will W. Va. The request concerned sp 
cally community TV distribution 
want to own. tems operating for a profit 
The company charged that 
community systems are in direct 
| petition to TV stations, inserting « 
a . ‘ 4 | mercial advertisements in network 
Service Engineered grams picked up off the air, witl 
without the consent of stations. In ot 
Test Equipment | areas, systems are preparing to t lec: 
Se | live, local, sponsored program ( 
ELECTRICAL INSTRUMENT CO | their closed circuits. These, it is claimed 
will “constitute a serious econ 
threat to allocated and established 


16-18 S. Patterson Blvd., Dayton 2, Ohio, In Canada: The Canadian Marconi Co. | stations.” 


12 RADIO-ELECTRONICS 





Don't let any Antenna Manufacturer 
pitch curves to you! 


new WINEGARD 


: INTERCEPTOR 





Don’t be misled by any manufacturer's 
‘“thomemade’”’ charts on antenna per- 
formance. We can show you how to 
plot curves that will ‘‘prove’’ that a 
busted steel guitar on an 8-ft. flagpole 
outperforms any antenna you can name 
—even our own superb Winegard 
INTERCEPTOR. 

No—all that counts is, PERFORM- 
ANCE IN ACTUAL USE. Therefore, WHEN ONE WILL DO! 
DO THIS: Use a single INTER- fits J 
CEPTOR on your next installation 
where you'd ordinarily stack two bays. 
See if one INTERCEPTOR doesn’t 
give better results than any stacked 
installation you have made nearby. 
Once in a blue moon, a second bay is 
necessary even with our INTER- 
CEPTOR. But rarely. So we say to 
you, ‘“‘Why use two when ONE will do?”’ 

Order an INTERCEPTOR today. 
Let it tell its own story in the only 
place it counts—on one of your own 
installations. I? it doesn’t far surpass 
any other antenna you've ever used, 
fire it back to us! We'll return your i Zi ian 
money—and we’ll still be friends! So *Patent Pending 


' 
.-. order NOW! THE INTERCEPTOR gives the 
A FAR BETTER PICTURE clearest, sharpest pictures obtain- 


OR YOUR MONEY BACK! able . . . not just on one or two 
.. but on all 12 VHF 














Antenna No. Winegord Trade Name List Price WINEGARD PIXIE — . 
INTERCEPTOR... $24.95 o boy =A quality all VHF channels. 
$14.95 o boy channel antenna 


Shipped, one L-4 to a carton (stacking bars available) alles —_ 
Shipped, two L-5's to a carton with stacking bars. P * 


See your jobber now or write us for complete information. 


WINEGAR D company 


3000 Scotten Boulevard, Burlington, lowa 
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LIST $8.50 


sapphire needle 


eee another first from 


SONOTONE 


wide-range the 


high-compliance 
Single-needle ceramic cartridge 


Here at last is a high fidelity cartridge at a moderate price, 
available in either of two needle sizes — 
one for 45 and 3314 rpm, the other for 78 rpm. 


Performance is at the same high level as the world-famous 
Sonotone “Turnover.” 


Send coupon for free bulletin showing the exceptional specifications 
of this new cartridge. 


ELECTRONIC APPLICATIONS DIVISION 


SONOTONE CORPORATION 


Elmsford, New York 


Deletetetataletatetatatetatatetabetetetetetetetateeteietetetatetetetetetetateteteetettetetette tte 


SONOTONE CORPORATION, DEPT. E 
Eimsronrp, N. Y. 


Please send me free bulletin describing your new 1P Cartridge. 


NaMeE___. 





0 : = Apt, 





City easiianienilianeaiinaets STATE 
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QUESTION BOX 
Dear Editor: 

Let me say that from my vie. 
you definitely should continue the 
tion Box. 

Being behind the typewriter y« 
no way of knowing how it is bei 
ceived on the reading end except 
number of questions that come in 
lieve me, this is not a good basi 
questions you receive represent a cr¢ 
section of what every technician i 
thinking. And when you receive one 
question, your answer will benefit thou 
sands of readers. 

Your answer to the question concern 
ing the modification of the Ejico 42 
scope was utilized by thousands of EFic« 
users. You may have received only one 
letter but your reply to that one ques 
tion answered innumerable unwritten 
ones. 

No, you can't stop the Question Box, 
for it plays a very important part in the 
electronics field. 

STEWART BABBITT, W6QHR 
Bellflower, Calif. 


ANOTHER IDEA 
Dear Editor: 

This is in reply to the article “A 
Superunusual Case” that appeared in 
the September issue of RADIO-ELE« 
TRONICS. Not agreeing with Mr. Gne n 
I suppose a guess of my own is in order, 
so here is what I think happened 

The picture became normal when the 
6SN7 was first removed and would ge 
out when the tube was reinstalled. Then, 
after all components ir. this stage were 
changed with a .05-vf capacitor inserted 
by mistake, the set worked with the tube 
in but not when the tube was removed 

This I would say was the normal con 
dition. I do not believe it would have 
made any difference whether a .05- or 
.005-uf capacitor had been installed. It 
would have worked just the same 

Before the components were changed, 
I believe there was either excessive 
leakage across some terminal connec- 
tions or coupling by some adjacent wi! 
ing or component that was not apparent 
to the eye. This condition was corrected 
subconsciously when all the components 
were replaced. 

ALBERT J. PAUKSTITUS 
Transmitter enginee 
WWDC and WWDC-FM 
Silver Spring, Md. 
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VALUE 


1955“. ALLIED 


308-PAGE CATALOG 


oe BD ORT 2 A 


oe) » aa) ‘ ae #1 


som) 


- SEND FOR IT TODAY. 


Get ALLIED’s 1955 Catalog—308 pages packed 
with the world’s largest selection of quality 
electronic equipment at lowest, money-saving 
prices. Select from the latest in High Fidelity 
systems and components; custom TV chassis, TV 
antennas and accessories; AM and FM receiving 
equipment; P.A. Systems and accessories; 
recorders and supplies; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test instruments; 
builders’ kits; huge listings of parts, tubes, 

tools, books—the world’s most complete stocks of 
quality equipment. ALLIED gives you every 

buying advantage: fastest shipment, expert 
personal help, lowest prices, assured satisfaction. 
Get the big 1955 ALLIED Catalog. Keep it handy 
—save time and money on everything in 
Electronics. Send for your FREE copy today. 


Wouldé Congest: Stock 


@ All TV and Radio Parts 

@ All Electron Tube Types 

@ Test and Lab Instruments 

@ High Fidelity Equipment 

@ Custom TY Chassis 

@ AM, FM Receiving Equipment 

@ Recorders and Supplies 

@ P. A. Systems, Accessories 

@ Amateur Station Gear 

@ Builders’ Kits & Supplies 
© Equipment for Industry ag 


ALLIED RADIO 


World's Largest Electronic Supply House 





EASY-PAY TERMS 


Use aLLiep’s liberal Easy Pay- 
ment Plan—only 10% down, 
12 months to pay—no carry- 
ing charges if you pay in 60 
days. Available on Hi-Fi and 
P. A. units, recorders, TV 
chassis, test instruments, 
Amateur gear, etc. 





ultra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 


NOVEMBER, 1954 


HI-Fi SPECIALISTS 


To keep up with the latest and 
best in High Fidelity, look to 
ALLIED. Count on us for all 
the latest releases and largest 
stocks of Hi-Fi equipment. We 
specialize, too, in TV supply 
—and are foremost in the field 
of Builders’ Kits. 





the only COMPLETE 
catalog for Everything 
in TV, Radio and 
Industrial Electronics 


“ Send for the 
Yolo late Mm di-taiaelalls 


4 


bd ‘ 
KY “% * 
‘ vad ¥ 


— 


Supply Guide 


ALLIED RADIO CORP., Dept. 2-1-4 
100 N. Western Ave., Chicago 80, Illinois 


() Send FREE 308-Page 1955 ALLIED Catalog 
Name 
Address 


Zone.. 





MODEL 480 
GENESCOPE* 


and 
MODEL 479 
TV-FM SIGNAL GENERATOR 


_ ENDORSED BY THESE 
NATIONALLY KNOWN 

| SERVICE 

| MANAGERS... 


Four years ago, the Serv- 
ice Managers of these 


i d th 
In just 15 seconds—you can convert your companies endorsed the 


Simpson Model 480 Genescope or Model 479 TV-FM Simpson 480 Genescope 
‘ for black-and-white TV. 

Signal Generator for the alignment of color TV! é 

A . : , Now, they endorse it for 
Two new Simpson accessories make this possible. . . ee vg 
the new Chromatic Probe and the new Model 406 — te 7 Bai 
Chromatic Amplifier. No internal changes or poi nett ryite : 
connections are necessary. eee 











In conjunction with either the Simpson M, J. SCHINKE 
Genescope or TV-FM Signal Generator, the new Admiral e* 
a 





Chromatic Probe can align and test the chroma 
channel, | and @ channels, and color video amplifier 
in color TV receivers. What's more, it gives you 
NEW MODEL 406 two new black-and-white applications — direct video A, &. DAMBRAUSKAS 
CHROMATIC AMPLIFIER * amplifier testing and stage-by-stage testing. P h llicrafte 
$24.95 “* are rs 











The new Simpson Chromatic Probe also has the Ys 
widest frequency range of any equipment on 
the market —8kce to 4.5 mc. 

The new Simpson Chromatic Amplifier permits seer he meer: 
testing uf low-gain video amplifiers in color Motorola 
television receivers, as well as other tests where 
a low-gain scope is being used. 








With these low-cost accessories, the Simpson 
test equipment you bought for black-and-white TV 


NEW will also meet your color requirements. Once aAYTHEON 
CHROMATIC PROBE* again —in spite of rapid technological changes — your 


$9.95 investment in Simpson equipment is protected. 


FRANK LOASBY 








ASK YOUR JOBBER OR WRITE... rites ELECTRIC COMPANY 


WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
5200 W. Kinzie St., Chicago 44, Ill. Telephone EStebrook 9-1 1 2! 
In Canada: Bach-Simpson, Ltd., London, Ontario 
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CC¥NE 


A fascinating field! A great future! A good job or 
independence in a business of your own! TV is grow- 
ing by leaps and bounds—1227 new communities, 
1845 new stations have been given the “‘go-ahead”’, 
Trained men are worth their weight in gold! 


MODERN TRAINING BY COYNE 
RIGHT IN YOUR OWN HOME 
Here is modern, up-to-the-minute Home Training 
in Television and Radio designed to meet the stand- 
ards that have made the Coyne School famous for 
many years. You get personal supervision by mem- 
bers of Coyne instruction staff—men who know 
TELEVISION AND RADIO AND KNOW HOW 


B. W. COOKE, President 

A TECHNICAL TRADE INSTITUTE 

CHARTERED NOT FOR PROFIT 
Established 1899 

500 S. Paulina Dept. $4-HR4Chicago 12, 


TELEVISION * RADIO %& ELECTRICITY % REFRIGERATION %& ELECTRONICS 


NOVEMBER, 


Coyne, of course, also offers practical 
resident training in the Coyne Training 
Shops here in Chicago in the fields of 
TELEVISION-RADIO and ELECTRI- 
CITY. If you prefer to get information 
about our resident courses in either or 
both of these fields, then check on the 
coupon accordingly and mail it to us. 
Our fully illustrated 48 page Guide 
To Careers in Television-Radio and 
Electricity and complete details 
about our resident training will be 
sent you by return mail. No cost or 
obligation to you, of course, and no 
salesman will call on you. 


TO TEACH 1T—men who have helped train thou- 
sands of men and young men, Service men and 
Veterans. 


LEARN TO EARN IN SPARE TIME 
COYNE offers a most practical, down-to-earth Home 
Television Training. Simple, easy to follow step-by- 
step instructions, fully illustrated. So practical, you 
can quickly be earning money in Television and 
Radio and keep your present job training 

Let us show you that this is not only the newest, 
most up-to-the-minute Training in Television- 
Radio-Electronics—but also it costs you much less 
than you'd expect to pay. Send coupon today for 
details including Easy Payment Plan 


leet ee — re ee oan ee —_— —_ as 
B. W. COOKE, President 
COYNE SCHOOL 
500 S. Paulina St., Chicago 12 
Dept. 84-HR4 


Send details of your offer on training checked 
below. This Goes not obligate me and no salesman 
will call. I am interested in 


(J Television-Radio Home Training 
O Electricity in Coyne Shops 


() Television-Kadio in Coyne Shops 
Name 
Address... 


City 
— 


MAIL COUPON FOR 
INFORMATION 


Fillin and mail coupon TODAY 
Paste it on a postcard if you 
wish. Complete details will 

come by return mail. No cost 
—no obligation and ng 

salesman will call. 
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CHANNEL 


the : 
pare FP AINBOW 


the most important antenna 
development since the 
introduction of the basic Yagi ! 


The World’s First 
Triple-Powered Yagi... 


Brilliant all-channel 
VHF performance — 


and really ready for COLOR 
ae, , Stocked 
SUPER RAINBOW 


¥ model no. 331-2 
* No other antenna provides such outstanding 


long distance reception in black and white. 
¢ No other antenna is so well prepared to meet Single bay 
the exacting requirements of color television: SUPER RAINBOW 
Uniform high gain, flat frequency response, 
extremely narrow polar patterns, highest 


front-to-back ratios. 5 
Te i a 2 Sree ae 


pe 
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ee 
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make the RAINBOW the most pow i 
all-channel VHF antenna 
science has yet produced. 


1. New spacing formula: Channel Master research has 
now established new, more efficient relationships 
between the Yagi's parasitic elements (directors and 
reflectors) — for greater efficiency than a screen. 
The radical new spacing arrangement between these elements 
has, for the first time, extended the full efficiency and 
high gain of the basic narrow band Yagi over the 
full width of an entire VHF band. 













2. New “triple power” High Band directors and | Stacked 
reflector: Three-segment directors and reflectors, ] RAINBOW 
with each segment insulated from its adjacent segment, | model no. 330-2 





provide the combined power of three High Band Yagis, 
operating side by side, in perfect phase. This is the first time 
an entire antenna has been made to operate on the same 
high gain principle os the fabulous Tri-Pole. 









3. New “intermix’’ design: Combines — into one single 
antenna — two separate , independent sets of directors and 
reflectors, one for High Band, one for Low Band. 

Each parasitic system operates only on its own band. 
No compromise design. No interaction. No signal loss. a" 

PLUS Channel Master's original, super-gain TRI-POLE .. . 

the unique triple-powered dipole that made the Champion 

the most wanted antenna in America. 













2 great models available: 
RAINBOW, Model No. 330 — for secondary and near-fringe areas. \ a 
































































SUPER RAINBOW, Model No. 331 — tor fringe and super-fringe areas. 
. H i ! indicate element peratin nt 
Full band width La eovier ines indica e — operating o 
3 : Low Band only High Band only 
highest gain — of any | ‘= Trpole 
; showing 
all-channel antenna. At Wt caret 
¢ + 4 istributi | ° 
Diagram illustrates independent y } an Single bay 
operation of the RAINBOW’s High | 
Band and Low Band parasitic ele- 1 ; RAINBOW 
ments. Note unique new spacing Note thot each High Band element is actually three seporote elements, model no. 330 
arrangement between elements. each insulated from the others, for triple-powered performance 











Here’s how the RAINBOW out-performs the famous Champion. 










Horizontal 
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super 
RAINBOW 


Champion | 































































| Gain Over Stocked | *1.5,4+2 | +1.5) 41.5) +2 My +.5 +0 e +O j+t | +1.5 0 : ye 
| — RAINBOW DB. DB DB! DB; DB| DB| DB, DB) DB | DB «OB DB 270 vo 

aoa H | socket [42 42.543 +3 [+0 | +541 +1 [+2 +2 leasi+s.) Mb CHANNEL MASTER CORP. 
jSremrion | | giimow | 08 DB 0B| DB| DB| DB | DB DB| DE| DB De DB) = FLLENVILLE, N.Y. 


Cure. S THE WORLD'S LARGEST MANUFACTURER: OF TY ANTENNAS 








: ; for complete technical literature 






MPGET LONGER... TROUBLE-FREE LIFE 
AT NO EXTRA COST WITH CBS-HYTRON 


CTS-RATED’ bCUG 


Why the CTS-Rated* 6CU6? The 6CU6 — and overload. Result: The 6BQ6GT 
horizontal amplifier is rated the same as operated above maximum ratir 
the 6BQ6GT is electrically interchange- Obviously, a brand-new design 
able with it. But because the 6CU6 ts just an improved 6BQ6GT va 
rated for continuous television service, it The husky CBS-Hytron 6CU¢ 
will live under 6BQ6GT maximum ratings. Mechanical Features) is the at 
The 6BQ6GT is a good tube. (Heck, premium-performance tube at» 
CBS-Hytron originated it.) But, it was de- CTS-Rated,itoffers generous safet 
signed for 10- and 12-inch TV sets. Today for plate dissipation... high-voltag 
it carries the load in 21-inch sets. Further- — tion igh-line protect 
more, it must combat the accumulated dis- the bar graph showing much lar; 
sipation caused by: 1. Line-voltage varia- and envelope areas of CBS-Hytror 
Shift ‘ Faulty | peat ad) ~~ : _ 3. Inthe6CU6... another CBS-Hyt: 
Shifting values of components due to age ... high voltage and heat meet t! 
You forget run-away plate current 
voltage arc-overs, and shrinking 
tures. You gain by longer life 
mized service happier custon 


the CBS-Hytron 6CU6 today 


*Rated for Continuous 
Television Service 


MECHANICAL FEATURES 
OF 6CU6 





|—_ 


ooo 6CU6 OFFERS 
GREATER DISSIPATION RESERVES 


6BQ6GT 
Anti-are rings for uniform dis- 
* tribution of electrostatic field. 
. 6cu6 / ir ' 


p SEES eae Cpe WITH 48.5% MORE BULB AREA 


Vents in beam plates and plate 
aligned for maximum radiation —_] 
of heat from grids 





T-12 transmitting-type bulb. 


Plate connection hard-soldered” 
and positioned to reduce heat H 6BQ6GT 
Ma 


conduction and arcing 
nN U.S: > 


DE WITH 31.5% MORE PLATE AREA 











CBS-HYTRON Main Office: Danvers, Massachusetts 








A Division of Columbia Broadcasting System, Inc. 


A MEMBER OF THE CBS FAMILY: CBS Radio + CBS Television * Columbia Records, Inc. 
CBS Laboratories + CBS-Columbia * CBS International * and CBS-Hytron 


RECEIVING « TRANSMITTING « SPECIAL-PURPOSE + TV PICTURE TUBES + CRYSTAL DIODES AND TRANSISTORS 
20 RADIO-ELECTRONICS 





i 
E 


sb cicsl 5 


YOUR ENTIRE LIFE 


" THREE COURSES TO TRAIN YOU _ 4USt by clipping the coupon below and 


FOR THE JOB YOU WANT | $@nding if fo me today, you can open 
up a whole new future for yourself 


in America’s fastest-growing field — 
Radio-Television-Electronics. 


The very day | receive your coupon | will send to you 
Free a Sample Lesson and my New 36-page Book 
showing you “How to Make Money in Television, 
Radio, Electronics” by STUDYING AT HOME IN 
YOUR SPARE TIME. 


absolutely no cost or obligation you can see for 
yourself how you can begin now to prepare yourself 
for a better-paying career os a TV repairman, studio 


RADIO-FM-TELEVISION TECHNICIAN 
COURSE — No previous experience necessary. You 
learn by practicing with the professional equipment 
| send you. Many of my graduates now have good 
paying technician jobs with such firms as RCA, NBC-TV, 
Dumont TV and numerous other TV Studios and plants. 
FM-TV_ TECHNICIAN COURSE — Previous 
training or experience in radio required. You can save 
months of time if you have previous Armed Forces or 
civilian radio experience! Train at home with kits of 
parts, plus equipment to build BIG SCREEN TV RECEIVER. ; 
ALL FURNISHED AT NO EXTRA COST! My 


EXTRA TRAINING IN NEW YORK CITY AT NO ADDITIONAL 
COST — After you finish your home study training in either of these two 
courses, you get two weeks, 50 hours, of intensive Laboratory work on modern 
electronic equipment at our associate school in New York City, Pierce School of 
Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST 
WHATSOEVER. My courses are complete without this extra training, but it gives 
you added opportunity for review and practice. 


rhe ap 
owe, 


TV_ CAMERAMAN AND STUDIO TECHNICIAN COURSE — Ad- | gf ye 


vanced training for men with radio or TV training or experience. | train you 
at home for job as 
=a “ise 


My school fully approved to train Veterans under Mow Korean CG. 1. 
Bill. Available only to Veterans discharged after August 20, 1951. 
If eligible, CHECK COUPON! 

EARN WHILE YOU LEARN — Almost from the very start you can earn 
extra money while learning by repairing Radio-TV sets for friends and neighbors. 
Many of my students earn up to $25 a week . . . pay for their entire training 


from spare time earnings . . . start their own profitable service business. 


% eoRTTA training 
i ave me the skill 
ond know-how f0 

do the work | love om 

SB best and eniey bel rs 
ter things in life 

Harold Gimlen JA Irwin 


FREE FCC COACHING COURSE — Important for BETTER PAY JOBS (‘Fig 
requiring FCC License. You get this training AT NO EXTRA COST. Top TV jobs go | file 


to FCC-licensed technicians. 

With the equinment | send you as part of your course 
you BUILD and KEEP a professional GIANT SCREEN TV 
RECEIVER complete with big picture tube (takes any 
size up to 21-inch) . . . also a Super-Het Radio Receiver, 
AF-RF Signal Generator, Combination Voltmeter-Ammeter- 
Ohmmeter, (-W Telephone Transmitter, Public Address 
System, AC-DC Power Supply. Everything supplied, includ- 
ing all tubes. My practical, easy-to-understand lessons 
have brought? success to hundreds of men. You, too, con 
train for a better-paying job or set up a business 
of your own if you act NOW! 


Super Met 
Rodie Receiver 


RF Signal 


Combination Voltmeter. ! 


Ammeter Ohmmeter 


ar 1 know # would 


i? ha 
been d nor 


nol have achieved 
for you your 


this progress if it 
+ for the 


iMStructors 
Ond the 
sth : weren 
= Id he ever help and guidance 
— have had as a 

i: Edward Breault 
ef Radar Operator 
Notional Guard 
Central Falls, gt. 


unity 
(t 


"!., Canada 


MAIL THIS COUPON TODAY! 
Public Address 


"System 


CW Telephones 
Tronsmitter 


Tadic ff elevision Pfraining LY ssoeinton, 


52 EAST 19th STREET © NEW YORK 3, N. Y. 
licensed by the State of New York @ Approved for Veteran Training 


NOVEMBER, 1954 


Mr. Loonerd C. Lene, President 
RADIO-TELEVISION TRAINING ASSOCIATION 
52 Gest 19th Street, New York 3, HY 


Oop, K-11 


Ocer Ms. Lene: Mell me your WHEW FREE GOODE, FREE SAMPLE LESION, ong 
FREE cids thet will show me how | con mete BIG MONEY WW TELEVISION ¢ 
ondersiond | am under ne obligation and ne taleumen will colt 

(PLEASE PRINT PLAINLY) 


¢ AM INTERESTED i 
CD Bediofi-1Y Technicion Course ersee ase 
hs 
CE M-TY Techaicion Coons ech hove C) 


fer Tremming onder Oe 
© WV Cemapmen & Studio Technician Coons 61. om 


NO SALESMAN WILL CALL! 
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PHILCO TWO-BAY 

SUPER CONICAL 

ese signal pick-up on all VHV-UHEF channels, 
Ideal for fringe area reception... aluminum 
construction with dowelled elements: Part No. 
45-3096-2. Single bay design: Part No. 45-3096 


ANTENNAS 


BUILD CUSTOMER CONFIDENCE... MORE SALES FOR YOU! 


Designed to outperform any equivalent antenna in its 
class, each Philco Super Performance TV Antenna 
provides the finest picture possible...long life 
and ease of installation. Powerful Conical . . . all- 
aluminum VHF Yagis, engineered for quick rigging 
... light weight. Stacked versions provide top-qual- 
ity fringe area reception. Only six UHF Yagis cover 
the entire UHF spectrum. Here’s powerful reception 

.the kind that builds customer 

! 


. more sales for you ! 


on all channels.. 
confidence. . 





GET YOUR® 





. or earn all of 
them! They're yours FREE with PHILCO FREE RIDE 
3 8 4 9» Fe 


selected “ride” as soon as you have the necessary num- 


That's right! Ride any way you like it.. 
and there's no waiting! Collect your 


ber of tickets. You can enjoy Rollfast Roller Skates; 
Radio Flyer Coaster Wagon; Rollfast Bicycle; BMC 
Juvenile Tractor; Airplane Trip for Two; 44 Ton Panel 
Dodge Truck; Plymouth Plaza Sedan. Concentrate 
your parts and accessories purchases on PHILCO and 
make double profits ... profits through the great ready- 
made PHILCO market of PHILCO owners and PLUS 


SEE YOUR PHILCO 


PHILCO 
D forms ps 
QUALITY 


eS hosts Cher 


y 
¥ 
4 
Vv 
7 


PHILCO 


‘A’ 


ACCESSORY 
AND ALLEGHENY AVE., 


PROFITS with these great FREE RIDES... all at ao 
extra cost to you. Don't wait... register NOW! Ger 
started on your FREE RIDE with PHILCO! 


DISTRIBUTOR FOR DETAILS 


CORPORATION 


CDiviston 


PHILADELPHIA 34, PA. 
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BONDED Electronic Technician 


will reflect more business and profits in yo 


eY'R 
4% . Ri, 


ani? A 


neste 
yoy. 
ae vai 


a 5 
eh 


Customers have confidence in Ray- 
theon Bonded Dealers for two important 
reasons: (|) they value the security of 
the Raytheon Bond and (2) they ap- 
preciate the fairness and good sense of 
the Raytheon ‘‘Code of Ethics’’ to which 
these dealers adhere. And this con- 
fidence is reflected in more volume and 
profit for the Raytheon Bonded Dealer. 


If you can qualify for this exclusive 
business builder you'll find it will in- 
spire greater customer confidence in 
your shop and result in more profitable 
business for you. Ask your Raytheon 
Tube Distributor about it, today 


RAYTHEON MANUFACTURING COMPANY 


NOVEMBER, 1954 


RAYTHEON MAKES ALL THESE; 





The BUY ofa Lifetime - 


" craftsmen 3 GARRARD 
4 Eledhe Yorce. 


12 TRXB TRIAXIAL SPEAKER 


) craftsmen 


B any Srececde sae 
world over. Plays all records 
Featuring the famous Williamson + 45 78 rpm records in 7”, 10” a 
Circuit with superior KT66 oy on} 12” sizes. Quiet, smooth-running 
Tubes. Full 15 watts 20 to 20 4-pole motor, weighted turntable. 
cps within 1/10 of 1 db. Distortion Automatic shut-off after last rec- Advan@e design full ran 
so low it can hardly be measured ord. Muting switch cuts out sound eee to mount 12” TRIAXIAL 
Net $99.50 during change cycle. Net $49.50 AY SPEAKER SYSTEM 
SPECIAL ‘45’ SPINDLE for Gar- Eiectro- Voice laboratory re- 
search has combined Woofer, 
Middier and Tweeter into a 
peel rfect instrument for 
reproduction. Clearly, 
ond realistically reproduces 
all tones and overtones with 
unexcelied balance. 
Net $59.70 


Latest production with 
higher sensitivity and im- 
“proved tone balance. incor- 
porates Craftsmen’s fa- 
mous AFC, Phono Pre-Amp’ 3 
and Record Compensator. 

Net_ $159.50 

GENERAL ELECTRIC 

RPX-050 TRIPLE - PLAY 
VARIABLE RELUCTANCE 
MAGNETIC PICKUP 


rard ‘“‘Triumph”’ Changer Net $3.50 


TERMINALS ((2/15922/3/ 


For finest phono reproduc- 

tion of all types of records 

. 2 Considered by many engi- 
neers and music lovers the 

a finest pickup at any price! 
Furnished mounted in 

chan, nger ready for use. Sup- 

plied with genuine General 


Complete, Matched PHONO-RADIO SYSTEM 


Electric Double Sapphire 
Needle. Net $8.20 


ALL BRAND NEW famous name components ® ALL current models and 
production @ ALL Fully Guaranteed ® Supplied with ALL TUBES ® Warranty 
Cards ® Instructions @ Indoor Antenna ® GE Dual Sapphire Needle ¢ ALL 
Cables and Plugs ® Your ‘5-STAR’ System consisting of ALL ITEMS ILLUS- 
TRATED and DESCRIBED ABOVE . . . comes ready to plug together and play! 


OUR BIG BUY YOUR BIG SAVING! 


**5-STAR” Hi-Fi SYSTEM 


Complete with Both PEERAGE 
and ARISTOCRAT Matched Cabinets 


(As Shown Here) 


KLIPSCH 
MATCHED 
COMPANION CABINETS 
for ‘5-STAR’ SYSTEM 








ELECTRO-VOICE Aristocrar SPEAKER CAB- 
INET WITH KLIPSCH LICENSED FOLDED HORN 


Companion Speaker Cabinet for the PEERAGE Equip- 
ment Console. Corner enclosure designed to match 
the characteristics of the Electro-Voice 12TRXB 
Speaker. The patented KLIPSCH principle provides 
a full octave of added bass without boominess and 
greater speaker power handling capacity. 2942” 
high, 19” wide, 1642" deep 
in MAHOGANY Net $66.00 © In BLONDE Net $72.00 
fll ltems Available 


if you cannot come to our store for t 


WE RESERVE THE RIGHT TO LIMIT 


ELECTRO-VOICE PEERAGE EQUIPMENT CONSOLE 


Fashioned by furniture craftsmen. tn Beautiful 
Bionde Korina or Tropical Mahogany Veneer, hand- 
rubbed finish. Supplied all cut out to house C800A 
Tuner, C500A Amplifier and RC-80 Changer. Tilting 
tuner compartment opens to easy-to-operate angie 
Record changer mounts in drawer directly below 
tuner panel on roller siides for smooth operation. 
29%" high, 20/2” wide, 1844” deep 

In MAHOGANY Net $96.00 © In BLONDE Net $102.00 


Separately at Individual Net Prices 


MAIL ORDERS FILLED WITHIN 48 HOURS 
his sensational 

1. Send full remittance or $25 00 on 
value, oreience C. 0 D Every item FULLY GUARANTEED. 


DON’T DELAY — ORDER TODAY! 


QUANTITIES 


Available from Terminal 


ATTRACTIVELY PRICED 
When Ordered at One Time 


Price on Request — Write Today! 


Terminal Radio .-: 


83 CORTLANDT STREET, NEW YORK 7, N.Y. 


¢ WOrth 4-3311 


© COPYRIGHT 1954 TERMINAL RADIO CORP. 
RADIO-ELECTRONICS 





offered by 


RCA INSTITUTES 


oe 
a oR 
&. 
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Study Television Servicing—from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how” 

of servicing television receivers. 


HOME STUDY COURS! 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 


Because ‘of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV Servicing will open the door to the big 
opportunity you've always hoped for. Find out how easy it 
is to cash in on Color TV. Mail coupon today. 


SEND FOR FREE BOOKLET 


Mail coupon in envelope or paste on 
postal cord. Check course you are inter- 
ested in. We will send you a booklet that 
gives you complete information. No sales- 
men will cali, 


RCA INSTITUTES, INC. 


4 SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET NEW YORK 14, N.Y. 


HOME STUDY COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too. 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television. 


As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to-under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 

There are ample opportunities in TV, for radio servicemen 


who have expert training. Mail coupon today. Start on the 
road to success in T'V Servicing. 


MAIL COUPON NOW 


RCA INSTITUTES, INC. 

Home Study Dept. RE-1154 

350 West Fourth Street, New York 14, N. Y 
Without obligation on my part, please send me 
copy of booklet on: 


(please print) 








Zone.___—State 











He’s out... 


Bell's neu Telephone Answering Set. In use 
machine tells the caller when to start talkin 7, an 


u he n his time thirty seconds is up. 


but he’s answering his telephone! 


This newly designed Bell ‘Telephone Answering Set 
makes it possible for you to go out — but leave your 


voice be hind. 


Before you leave you twist a knob, dictate a mes- 
sage into your telephone, then switch the machine 
to “Automatic Answer.”” When somebody calls, the 
machine starts up and the caller hears your voice 
telling who you are, requesting his name and 
telephone number, repeating whatever you have 
said. ‘The reply is recorded too. On your return 
you play back all the calls that have come in, as 


often as you please. 
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The new machine features “talking rubber,” a 
Laboratorics-developed recording medium made of 
rubber-like plastic and iron oxide which can be used 
over and over again millions of times. It is another 
example of how Bell Laboratories research works to 


help your local Bell ‘Telephone Company serve you. 


Bell Telephone 
Laboratories 


Improving telephone service for America provides 


careers for men in scientific and technical fields 
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1 Will Train You at Home 


for Good Pay Jobs, Success in 


RADIO-TELEVISION 


J. E. SMITH 
President 
National Radio 
Institute 
Washington, 0.C 
40 years of success 
training men at 
home in spare time. 


Practice Servicing 
Send 


Practice Broadcasting 
. > ss 


with Equipment I Send 


As part of my Communications 
Course I send you kits of parts to 
build the low-power Broadcasting 
Transmitter shown at the left 
You use it to get practical experi- 
ence putting a station ‘‘on the air,’ 
performing procedures demanded 
of Broadcasting Station Operators 
An FCC Commercial Operator’: 
License can be your ticket to a 
better job and a bright future 
my Communications Course gives 
you the training you need to get 
your license. Mail card below and 
see in my book other valuablk 
equipment you build 


with Equipment | 


Nothing takes the place of PRA( 
TICAL EXPERIENCE. That's why 
NRI training is based on LEARN 
ING BY DOING. You use part 
furnish to build many circuits com 
mon to Radio and Television. Wit 
my Servicing Course you build 
modern Radio (shown at righ Y 
build a Multitester which you use 
help fix sets while training. Man 
students make $10, $15 a week exts 
fixing sets in spare time tarting 
few months after enrolling 
equipment is yours to Keep 
below will bring book showing 
equipment you build 


AVAILABLE TO 


VETERANS 
UNDER G.|. BILL 


CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Book 


Both FREE 


This card entitles you to Actual Lessor 

shows how you learn Radio-Television at | 
also receive my 64 Page Kook How t Khe a 
in Radio-Television.’’ Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President, 
National Radio Institute, Washington 9, D.C 


Mail me Lesson and Book How to He 
Television No 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio 
Television at home in spare time. Cut out and mail 
postage free card. J. FE. Smith, President, National Radio 
Institute, Washington, D. C. OUR 40TH YEAR 


Saleaman wil ‘ lleume 
NAMI 
ADDRESS 
Ciry 
VETS write in dote 
of discharge 


SK LMNOPQG 
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as aRADIO-TY Technician 


J. E. Smith, President 
Get a Better Job — Be Ready for a Brighter mm National Radio Institute 


men whose messages are published 
below were not born successful. Not so 


7” 7 +} . 
Future in America’s Fast Growing Industry 2° ty sore doing cracty 1 you 
are now reading my ad! They decided , 
Training PLUS opportunity is the PER- Aviation and Police Radio, Micro-Wave they should KNOW MORE so they 
FECT COMBINATION for job security, Relay, Two-way Radio communication for could EARN MORE so they acted! 
good pay, advancement. When tine ire buses, taxis, trucks, ete. is expanding. New Mail card below now 

good, the trained man makes the BETTER uses for Radio-Television principles coming 

PAY, GETS PROMOTED. When jobs are in Industry, Government, Communications 

scarce, the trained man enjoys GREATER and Homes RAINED HES” Vien 
SECURITY. - 


NEE training can help assure 


you and your family more of the better My Training is Up-to-Date Consultant on $10 6 Week 
hings of life tek Ant Syste In Spare Time 
i adio-Te You Learn by Practicing rt ose 4 . 


Pelevision is today's opportunity **l resigned as Chief En- Before finishing 


‘ 0 years experience - ineer. Now | am on my f earned as much as $ 
field. Even without Television, Radio is Get the benefit of my 4 I adio # 
bigger th bef oO +000 R training men. My well-illustrated lessons own as consultant on an 2 vee hawks ot 

44 man ever welore ver 5b OOO adi private and commercial ing pare t 
Broadcasting Stations on the air; more than #!Ve you the basic principles you must have antenna systems.”’ R.J recommend NRI 
115 million home and Automobile Radios ' .@88ure continued success. Skillfully de Bailey, Weston, W. Va J. Petruff, Miamt, Fla 
ure it) tame Then add Dele Vision Dek Vision velo pe d kits of parts I furnish ‘bring to 
Broadcast Stations extend from coast to '"* the principles you learn from my les Control Operator, ; Has Own 
sons. Read more about equipment you get Station WEAN Radio-Television Shop 
sets already in use. There are channels for 0 Other side of this page L esemese. May ys oe 

. . y . ag , on ine o et on 

1.800 more Television Station Bien ol Naturally, my training includes Tel Now with , 
vision. | have, over the years, added mor control operator M owe my succe 
and more ‘Television information to my courne in complete ures Ste 


, Arnold, Rumford, R Fort Madison, lowa 
tart oon to a e courses. The equipment I furnish students 
give Ss ¢ xpe ricnee on circuits common to 


ve ‘ Radio-Television Got First Job 
BOTH Radio and Television Service Chief ’ Thru NRI 


i ; hief Rad iTel My first job was wit! 
5] 0 to $] 5 a Week Find Out About the Tested . vision serviceman for D1 R m sw k h ef 
» a > ner. « tadlo july 
Way to Better Pay , phn Ml Prin ment for Police and 
ditions pleasant aD G Fire Dept r. Nort 


Fe Read at the ht ho st a few of ilton, Oni 
Ext r a Fi Xl ng Sets st os pond ale a a . he yo d = et the yrs Seen ee siege a 
better things of life. Read how NRI stu ee ° 
—_ 1 dents earn $10, $15 a week extra fixing My Training Leads to Jobs Like These 


Radios in spare time starting soon after 
enrolling. Read how my graduates start BROADCASTING Service Manager AVIATION RADIO 
their own businesses. Then take the next Chief Technician Tester Plane Radio Operator 
step mail card below Chief Operator Serviceman Transmitter Technician 
You take absolutely no risk. | even pay Power Monitor Research Assistant Receiver Technician 
postage. | want to put an Actual Lesson in Recording Operator Airport Transmitter 
your hands to prove NRI home training is Remote Control Operator Operator 
practical, thorough. | want you to see SHIP AND HARBOR 
64-page book How to Be a S$ ! RADIO TELEVISION 
Radio-Television because it “lls SERVICING Chief Operator Pick-Up Operator 
Keep your job while training. Many about my 40 years of training men and Home and Auto Radios Assistant Operator Voice Transmitter 
Rh cer alll pele $10, $15 and more important facts about present and future pa, Systems Radiotelephone Operator Operator 
a week extra fixing neighbors’ Radios Radio lelevision job opportunities You Television Receivers Television Technician 
in spare time, starting a few months after can take NRI training for as little as $5 Electronic Controls Remote Control 
enrolling. I start sending you special a month. Many graduates make more than FM Radios GOVERNMENT RADIO Operator 
booklets that show you how to fix sets the total cost of my training in two weeks Service and Maintenance 
the day you enroll. The multitester you Mailing postage free card can be an im my oy Technician 
build with parts I furnish helps discover portant step in making your future SUCCESS IN RADIO PLANTS Coos Guard sine 
and correct troubles ful. J. KE. Smith, President, National Radio Design Assistant Forestry Service POLICE RADIO 
Institute, Washington 9, D.C. OUR 40TH Wanemittes Beslan Dispatcher Transmitter Operator 


SEE OTHER SIDER’ mmr a ume Onaae 
Ak aR RRR RRR OR Re CUT OUT=MAIL 


Postage Free CARD 


SAMPLE LESSON 
ALT 64-PAGE BOOK 


ry> Both FREE 


Ke 
: Have Your Own Business 


8 Many NRI trained men start 
their own successful Radio- 
Television sales and service bus- 
iness with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: “I’ve come a long 
@ way in Radio and Television 
q since graduating. Have my own 
business on Main Street.’ 


{ 


coast now with over 25 million Television 








FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, PL. &R.) 
Washington, D.C. 














BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 











POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 
Washington 9, D. C. 
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NEW PATENTED RADAR ANTENNA 


53 CLAIMS GRANTED IN 5 U. S. PATENTS — #2,585,670 — #2,609,503 — #2,625,655 — #2,644,09!1 — #2,661,423 


OPENS NEW HORIZONS TO TV VIEWERS 
“These are the reasons why the “Riviera” POLAR, PATTERNS 

ts by far the most powerful UAF antenna 

on the market today / 


1. Utilizes 16 elements 60” long, 12’ diameter. 


2. Utilizes a specially designed, extra low loss four conductor air-dielectric 
POLYMICALENE transmission line which has up to 50% less loss when 
wet than the finest conventional transmission lines. 


. The “Riviera’’ encompasses an electro-magnetic capture volume of well ] ted ene 
over 650 cubic feét, many times more than conventional antennas. rray * Stacking 
* 9 Position 


. The antenna works on the revolutionary principle that the approaching \ Switch © Switch 
wave front is elliptically rather than horizontally polarized. ' eae Comes, 
tand-offs ye 
. The new specially designed 9 position electrcnic orientation switch, mplete instructions 
aside from changing directivity, maintains a consistently better imped- 
ance match over the entire UHF-VHF spectrum. The polar directivity response patterns show the major lobes 


. . ° of the ‘‘Riviera’’ antenna on VHF. tt shows the fuliness of 

. The above features combine to give the “Riviera” antenna greater coverage in all directions of this remarkable, patented an 
i i ¥ »d'through each of the nine switch t 

usable gain at the TV set antenna terminals than the best of any com- = ys sage ah moral hye Moora ind aietinn 
iti i ac egree of shading constitu ac erer i > 

petitive antennas using rotor motors. This excellent directivity response, which can be switched at 

will, plus the extremely hign ge ns, clearly indicate why the 

Riviera is such a superior performer 


This new wonder antenna, called the ‘Riviera’, is already making history. 
Beyond any question of a doubt, and on an unconditional money back 
guarantee, it will positively outperform in the field under actual installa- 


tion conditions, any and all competitive antennas on the VHF channels, IN UHF-VHF DISTRICTS... USE 
with or without rotor motors. 


TI | NEW Suzcr 0 





49th STREET. WOODSIDE 77_N Y 100 MILES VHF « 60 MILES UHF 
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HOT ELECTRONS—OR 


ERADDIO — 
ELECTRONICS 


Hugo Gernsback, Editor 


COLD? 


«eee New Means of Liberating Electrons in the Future.... 


HE science of electronics began with a released 

electron flow, when Edison first noted an important 

phenomenon now known as the Edison effect. This 
revglutionary discovery occurred in 1883. Sealing a sep- 
arate wire or plate into an electric light bulb, Edison 
noted that when the bulb was lit, an electrical current 
could be made to flow from the hot filament to the sealed- 
in cold plate. This despite the fact that there was no 
connection between the filament and the plate. 

It was some years before scientists understood that 
what went on in the tube was a stream, or flow, of hot 
electrons from the filament to the cold plate, bridging 
the vacuum as if it were a good conductor. 

Practically our entire science of radioelectronics— 
up to very recently—was built upon the hot-filament-to- 
cold-plate flow of heat-generated electrons. No practical 
electron tube for general radioelectronic purposes has 
been perfected that works in a cold state (Exceptions: 
specialized tubes such as certain rectifiers, photoelectric 
and multiplier tubes, etc.). 

In the early days of wireless we used crystal detec- 
tors which worked quite well in the cold state without 
heat-released electrons. We may thus call them cold 
quasi autoelectrons, because they are practically self- 
releasing. Nevertheless, they require some energy to 
make them flow, even if the energy is exceedingly minute 
—as, for instance, radio-frequency currents collected 
from an aerial. Now the crystal detector becomes a rec- 
tifier and current flows through the earphones, bringing 
the distant broadcast music to us in the form of sound. 

The modern, metamorphosed crystal—now known as 
a semiconductor and called a transistor—has caused a 
revolution in electronics, partly because it can oscillate 
just as can a vacuum tube, but more importantly, because 
it is an amplifier. Amplification is something the crystal 
diode never could achieve practically, though apparently 
it is about to make its debut as an amplifier. (page 94) 

The transistor, in its many designs and types, func- 
tions with cold quasi autoelectrons and an exceedingly 
low energy input. 

But marvelous device that it is, the.transistor never- 
theless is not the final word in electronics, for it still 
requires outside power to function. 

The day is not too far distant when the atom will 
power the transistor and similar devices, making them 
independent of outside energy in supplying current for 
the transformers, loudspeaker, picture tube, ete. 

As long ago as our October, 1945, issue, the writer, 
speaking of the future harnessing of the atom, said edi- 
torially: “From this it appears that such tiny, but pow- 
erful, generators will not contain moving parts in order 
to generate electricity.” This idea was scoffed at for 
many years, but last September it was accepted as a 
coming reality by no less an authority than Eugene M. 
Zuckert, former chairman of the Atomic Energy Com- 


NOVEMBER 1954 


mission. In a talk in Boston before the Savings Bank 
Association of Massachusetts, he assured his listeners 
that conversion of atomic energy direct nto electricity 
was no longer a dream. 

For that matter, the atomic battery, recently demon- 
strated and fully described in these pas proves that 
the generation of electrical power in 
directly from the atom, can no longer be 


quantities, 

onary 

It is thus certain that in the foreseeab ture the 
atom in some manner will be coupled ansistor 
to power it. Indeed, the radioactive element will be in 
tegrated into the transistor, 
ponent. Incidentally, laboratory 
are already in existence—not perfected, but an excellent 
blueprint of what will be done in the future 


makin ! ql cone- 


‘ 


un ple ( « h dey 1ce@s 


These autotransistors, atom-powered, require no bat- 
teries, no electric light circuits, indeed no outside source 
of current whatever. The atom furnishes whatever elec 
tric energy is required. Such an autotransistor becomes 
in effect a true autoelectric generator 
self any desired flow of electrons, within reason 


liberating in it- 


The cost of such an atom-powered autotransistor will 
be quite reasonable 
present-day vacuum tube. Vast research during the past 
few years, particularly in atomic 
this. Even today, a large list of atomic radioactive iso- 
topes can be bought at reasonable cost, chiefly because 
so very little is required. To atom-power an auto- 
transistor will require only a minute quantity of a par 
ticular radioactive isotope. Moreover, the half-life of 
many such promising isotopes runs from five to hun- 
dreds of years, hence the life of the 
transistor will be measured in decade 


cheaper, in due time, than the 


by-products, assures 


erage auto- 


Will it not be dangerous to work wit} ich atomic 
transistors? Can they be handled safely? Would they not 
endanger owners of future atom-powered radio and tele- 
vision receivers? The answer must be a rea 
We already mentioned that only 
radioactive substances will be used. All such atomic 
components will be safely sealed in lead or other shield- 
ing devices, allowing no leakaye of danyerous radiation. 
The service technician of the future 
counter, or its equivalent, routinely. He 
test all atomic components for leaks, eliminating those 
that are defective. 


iring “no,” 


minute amounts of 


ill carry a Geiger 
vill periodically 


By eliminating a large number of present-day com- 
ponents, the circuitry of future receive: ill be greatly 
reduced, too. The manufacture of such s¢ 
printed circuits and many printed components, will be 
much simplified. Automation of receive) ll make their 
building cost low, too. Hence, servicing the future sets 
will be easier also, and far less costly than today. 
Utopia? No — merely intelligent applied 
science. H.G 


; 


using 


good and 
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TELEVISION 


Un’ ua 


OME of the latest TV receivers use 
triodes such as the 6C4 or half of 

a dual triode instead of a diode in 

the video detector 
cuits. Fig. 1 shows the circuit 
the Arvin TE331 chassis 
ignal from the fourth picture lf. 
amplifier is fed to the cathode of a 
triode (one half of a 12AU7). The grid 
acts as the anode of a diode detector. 
The detected video signal appears 
across dectector load L.1, Rl, and L2 
and is capacitance-coupled to the 6AC7 
video amplifier. The grid and cathode 
2.4-volt 


and a.y.c. cir- 
used in 


The video Lf. 


are returned to a 
voltage divider R5, R6 
The 12AU7 plate is the anode of the 
diode. The reetified volt 
R3, and R4 is used as 
The portion of it that 
appears across R3 and R4 is applied to 
the first three 
Two 


point on 


a.y.c. detector 
age across R2, 
ag.c. voltage 
video if. amplifier 
levels of a.ge.c. for the 
tuner are available at the LOCAL- 
DISTANCE switch 

The plate of the triode returns direct- 

to ground through R2, R38, and R4 
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while the cathode is biased 2.4 volts 
positive. This bias prevents the a.g.c. 
detector from conducting until the i.f. 
signal voltage equals or exceeds 2.4. 

The delay affect the 
operation of the video detector because 
the detector anode (the control grid) is 
also biased 2.4 volts positive. 


The RCA video detector 

At first glance the video detector 
circuit in the RCA KCS72D-1 and 
KCS72D-2 (Fig. 2) appears very simi- 
lar to the circuit in Fig. 1. However, 
there is a decided difference between 
the two circuits. The video detector uses 
one half of a 12AU7 twin triode. The 
other half is the vertical syne separator. 
The video detector and syne separator 
halves of the tube must be shielded from 
other to prevent 
Shielding can be obtained by grounding 
the plate of the However, 


bias does not 


each interaction. 


detector. 


6CBE 12AU7 


cc 


4 


b 


grounding the plate loads the detector 
circuit and reduces its efficiency 
RCA has worked out a novel 
for isolating the two halves of the 
12AU7 without loading the 
tector. The plate of the video detector 
is grounded through a .01l-uf capacitor 
(C1) and is connected to a 
voltage (the grid of the 6BQ6-GT hori 
zontal output tube). The negative volt 
age prevents the plate from drawing 
current as it would if grounded 


cheme 


video «ae 


neyvative 


direct 
ly. The 2.2-megohm resistor and .01 
capacitor filter out the horizontal 
voltage and prevent it 
the video and syne circuits. 

Another unusual circuit feature of 
the RCA KCS72D chassis is in the low 
voltage rectifier circuit (Fig ) \ 
5Y3-GT 5U4-G are connected in 
parallel as full-wave 
impedances of the two tubes are such 
that the current divides 


from af 


and 


rectifier Che 


between them 








Fig. 2—Video detector and associated circuits in the RCA KCS72-D1,2. 
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with approximately two-thirds being 
carried by the 5U4-G and one-third by 
the 5Y3-GT. 


Horizontal a.f.c. clamp 

TV receivers that use Synchro-lock 
type a.f.c. circuits sometimes develop a 
hook at the top of the picture. This is 
often caused by vertical syne pulses 
leaking into the horizontal syne circuit 
and causing instantaneous changes in 
the error voltage developed by the hori 
zontal discriminator. In the Video 
Products 630DX, K24C, and similar 
models, the diodes in the 6AT6 first a.f. 
amplifier are used to clamp the error 
voltage on the syne discriminator 
cathodes as shown in Fig. 4. Any in 
crease in the voltage due to 
vertical syne pulses causes the diodes 
to conduct and act to level out that 
voltage 

The 22,000-ohm resistor and 0.1-yf 
capacitor have a time constant that 
effectively smoothes out transient varia- 
tions in the voltage on the discriminator 
cathodes. 


error 


Olympic video detector and a.g.c. 

The video detector and first sound 
i.f. amplifier circuit in the Olympic 
TL-20 and TK-17 chassis (Fig. 5) is 
similar to that used in the Magnavox 
series 105 described in this column in 
the July, 1952, issue. 

In both circuits, the grid and cathode 
of the 6BA6 act as a diode video detec- 
tor. Unlike the Magnavox, which uses 
a keyed a.g.c. circuit, the Olympic sys- 
tem uses the d.c. component of the 
rectified video if. signal as a 
of ag.c. voltage. The d.c. voltage is 
tapped off the 5,600-ohm detector load 
resistor and fed to the a.g.c. line sup 
plying the tuner and first and 
video i.f. stages. The filter network for 
the a.g.c. line consists of a 1-megohm 
series resistor and a 0.1-uf smoothing 
capacitor connected from the a.g.c. line 
to ground. 


source 


second 


Two-tube TV sound strip 

The sound strip of the average TV 
set contains five separate tubes 
sets have seven or eight. The Westing 
house V-2227-1 TV chassis is unusual 
in that there are only two tubes in the 
sound circuit. A 6BK5 video araplifier 
(Fig. 6) is driven by direct coupling 
from the video detector. The sound take 
off point is at the plate of the 6BK5 
video amplifier. The 4.5-me sound ic-f. 
signal is fed from this point to the 
grid of the 6BN6 gated-beam FM de- 
tector. The output of the 6BN6 drives 
the 6BK5 a.f. output stage. 


some 


Hallicrafters’ a.g.c. delay 

Various methods of grading and de- 
laying the application of a.g.c. voltage 
to cascode-type tuners were discussed 
in the July, 1953, and December, 1953, 
issues. Fig. 7 shows a somewhat differ- 
ent solution to the problem of supply- 
ing a.g.c. to cascode tuners. This is the 
circuit used in the  Hallicrafters 
A1100D. 
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A 6AL5 is used as the video detector 
and a.g.c. rectifier. Diode Vi-a is the 
video detector. The signal is fed to its 
cathode and the video signal is de- 
veloped across the 3,300-ohm detector 
load resistor. The a.c. component of 
this signal is fed to the grid of the 
6CB6 video output stage and the d.c. 
component is filtered and used as a.g.c 
voltage for the first and second picture 
i.f. amplifiers. The negative voltage on 
the plate of Vl-a averages only about 
0.2 volt so this section of the 6AL5 
conducts on all if. signals exceeding 
0.2 volt peak. 

A.g.c. voltage for the cascode tuner 
is developed by V1-b. This a.g.c. volt 
developed across Rl and _ is 
filtered by R2, R83, C1, and C2. With no 
signal input and all controls set fo 
normal operation, there is a cutoff bias 
of approximately 5.6 volts between the 
plate and cathode of V1-b. This section 
does not conduct and develop tuner 
a.g.c. voltage until the picture i.f. signal 
exceeds the voltage. <A_ positive 
voltage for the cathode of V1-b is 
obtained from a B plus voltage divider 
consisting of a 47,000-ohm resistor and 
the contrast control connected in series 
between the 125-volt line and ground. 

When the contrast control is advanced 
for a weak signal, R4 is shorted out 
and positive bias is increased on the 
cathode. This increases the delay in 
production of tuner a.g.c. voltage and 
permits the tuner to operate at maxi 
mum gain. 

On strong signals, the contrast con- 
trol is rotated so that its arm 
toward ground. This action 
the tuner a.g.c. delay bias on the 
cathode of V1-b and reduces the gain 
of the video amplifier by placing a 
larger portion of the contrast control 
in parallel with R4. END 
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Fig. 6—Diagram of the audio section of the Westinghouse \V-2227 
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Fig. 4—Video Products’ a.f.c. clamp. 
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Fig. o Video detector and first audio 
amplifier in Olympic TL-20, TK-17. 
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Fig. 7—Video detector and a.g.c. rectifier in the Hallicrafters A1100D. 
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SERVICING 


ELEVISION receivers that have 
been tackled and given up by sev- 
eral are called by various 
and often unprintable names. They 
finally acquire the title of dog after no 
one in the community has been able to 
restore the reeiver to satisfactory op 
eration. Some shops in metropolitan 
specialize in “dog” work; these 
general, are much _ better 
equipped than the usual service shop. 

A dog job must be undertaken very 
seriously: there is a good chance that 
the technician will be stumped 
when provided with more and better in 
struments than the shop which let out 
the job. The first obtain a 
complete history of the trouble, since 
important clues 
tained. For example, if the defect has 
developed gradually and is slowly be 
coming worse, the experienced techni 
cian may suspect a failing electrolytic 
capacitor in an out-of-the-way portion 
of the circuit these often de 
preciate slowly. 

For example, a receiver was brought 
in with a dark vertical bar down the 
center of the screen. It was reported 
that the trouble had developed gradu- 
ally and was slowly getting worse. The 
service technician suspected that some 
electrolytic capacitor might be failing. 
Since the dark band appeared vertically 
on the the spurious voltage 
causing the trouble must be originating 
in horizontal circuits. All d.c. voltages 
and resistances checked O.K.; the pic- 
ture tube and yoke had already been 
replaced, 
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Fig. 1—Test points in video circuit. 
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The picture tube was grid-driven, 
and the cathode operated in the bright- 
ness circuit, powered from the booster 
circuit. After several false starts, a 
scope check was made at the 
of the picture tube. The trouble became 
apparent as a substantial a.c. voltage at 
the horizontal frequency superimposed 
upon the d.c. voltage in the brightness 
circuit. Shunting a bypass capacitor 
from cathode to chassis removed the 
vertical bar. This, of course, was not 
a repair, but only a confirmation of the 
scope analysis. 

The next step was to trace the spuri- 
voltage with the back 
to its which proved to be a 
faulty electrolytic capacitor in the 
booster-decoupling circuit. Thus the 
preliminary theory, based on the his 
tory of the complaint, was correct. And 
served to make short work of what 
could have been a very difficult job, as 
the faulty capacitor was located in a 
somewhat inconspicuous part of the cir- 
cuit. This job also served to emphasize 
the value of a scope to supplement the 
information provided by d.c. voltage 
and resistance measurements. 

Of course, the history of the com- 
plaint often sheds no light on the 
trouble, and permits no theories to be 
formed. In such a work 
with a careful analysis of the symp- 
toms. For example, a was 
brought in with the complaint that the 
picture had suddenly disappeared, while 
the sound remained. No tube noise ap- 
peared on the screen of the picture tube 
when the contrast control was wide 
open, which indicated video-amplifier 
trouble, since the sound was taken off 
the picture-detector output. New tubes 
had been tried, and d.c. voltage and re- 
sistance measurements checked 
rectly. 

To check the video-amplifier operation, 
a scope and low-capacitance probe were 
applied, starting with the output cir- 
cuit of the picture detector (Fig. 1), at 
which point the video signal appeared 
normally. The video signal was present 
through the series peaking coil to the 
grid terminal of the video-amplifier 


cathode 


ous a.c, scope 


source, 


case, starts 


receiver 


cor- 


MIDDILETON* 


tube socket. However, it stopped there; 
no signal could be found at the plate of 
the video amplifier or at the cathode 
(across the contrast control). This was 
a very unusual situation, and the first 
thought that the heater was not 
energized. However, a_ check 
that the heater was operating normally. 
Another tube was tried, because occa 
sionally even a new tube will be found 
defective. This was another bad gues 
After wasting a lot of time in 
speculation, it finally occurred to the 
technician that a 
present at the grid terminal of the 
socket was no assurance that the signal 
was also present at the grid terminal 
of the tube base. 


was 
showed 


idle 


service signal being 


A scope check showed 
the suspicion to be correct—the socket 
was defective, and a new tube socket 
cleared up the trouble. This job 
emphasized the value of a scope 


also 


Correct measurement 

The service technician must 
“use his bean,” and be on the alert for 
incorrectly made For 
example, a receiver was brought in with 
poor picture quality. The d.c 
measurements in the i.f. amplifier did 
not all check correctly. The service data 
called for 135 volts at the plate and 
145 volts at the screen of an i.f. tube. 
The voltmeter indicated 145 volts at 
both plate and screen. 

A look at the circuit arrangement 
(Fig. 2) made this situation a _ real 
puzzler, since the plate and screen were 
tied together through the coupling coil 
which had a very low resistance. In- 
vestigation revealed that the 
data was wrong! The technician 
compiled the service data had used a 


always 
measurements 


voltage 


service 
who 


Fig. 2—Video i.f. amplifier stage. 
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20,000-ohms-per-volt meter to make 
these measurements. Lead resonance 
had caused the circuit to oscillate when 
making the  plate-voltage measure- 
ments, reflecting circuit disturbances 
which worked out as a lower plate re- 
sistance in the tube and a lower appar- 
ent plate voltage. A v.t.v.m. avoids such 
difficulties, because the 1-megohm iso- 
lating resistor in the d.c. probe de- 
couples the leads from the circuit. 
Another practical example of incor- 
rect measurement (or interpretation) 
occurred when servicing a_ receiver 
brought in with the complaint that the 
picture was too narrow. In a case like 
this, it is good practice to check first 
the drive at the grid of the horizontal- 
output tube. The drive was only 60% 
of the peak-to-peak voltage specified for 
the receiver, and the conclusion was 
drawn immediately that the trouble was 
probably in the  horizontal-oscillator 
circuit and not in the horizontal sweep 
circuit. The d.c. voltage measurements 
showed low plate voltage at the hori- 
zontal oscillator. Some time was wasted 
checking the low-voltage power supply 
before discovering that the plate volt- 
age was obtained from the booster cir- 
cuit. Substitution of normal plate volt- 
age to the horizontal oscillator by a 
pair of test leads from another chassis 
showed that the conclusion was true, 
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Fig. 3—Peak-to-peak calculations of 
frequently used television waveforms. 
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and that the trouble was actually in the 
booster circuit. Replacement of a faulty 
booster capacitor restored normal oper- 
ation. 

Interconnected circuits of this type 
complicate servicing. Merely setting the 
receiver controls to the positions speci- 
fied by the service data for voltage 
measurements may not be sufficient. It 
still may be impossible to make a cor- 
rect measurement until the influence of 
other receiver sections, possibly faulty, 
is removed from the circuit. 

Measurements may be made _ incor- 
rectly for other reasons; for example, 
reading peak-to-peak voltages is some- 
times confusing. Occasionally it is in- 
correctly assumed that a peak-to-peak 
voltage is equal to twice the peak volt- 
age. That this is not true may be seen 
from Fig. 3. Unless symmetrical wave- 
forms, such as sine waves (a), -or 
Square Waves (b) are under measure- 
ment, the positive-peak voltage is not 
equal to the negative-peak voltage (c). 

To obtain a clear understanding of 
such measurements, the following points 
must be learned: 


1. A sine wave is the element or 
“atom” of a.c. electricity—all non- 
sinusoidal waves can be broken 
down into a certain number of 
sine waves of various voltages, 
frequencies, and phases. 

A sine wave has a positive-peak 
value which is equal to its nega 
tive-peak value, since the sine 
wave is a symmetrical waveform. 
A sine wave has a definite rela- 
tion to a d.c. voltage of the same 
value; this is called the r.m.s. or 
root-mean-square, or effective, 
value of the sine wave. 

Before an r.m.s. voltage can be 
used to calibrate a scope, the 
r.m.s. value must be converted to 
the corresponding peak-to-peak 
value by multiplying by 2.83. 
The multiplying factor of 2.83 ap- 
plies only to sine waves; it does 
not apply to square waves, saw- 
tooth waves, rectifie1 
waveforms. 

Once a scope has been calibrated 
in terms of a peak-to-peak volt- 
age on «a sine-wave basis, the 
peak-to-peak calibration will ap- 
ply to any waveform whatever. 
The resting position of the scope 
beam indicates the zero-volt level. 
Positive-peak voltages are meas- 
ured by counting squares of de- 
flection above the zero-volt level; 
negative-peak voltages are meas- 
ured by counting squares of de- 
flection below the zero-volt level 
The same calibration serves fo 
peak voltage measurements as 
well as for peak-to-peak voltage 
measurements. 

When a d.c. voltage is used for 
scope calibration, the d.c. value is 
equivalent to a peak-to-peak value. 
However, d.c. voltages are not in- 
dicated by an a.c. scope. 
Unsymmetrical waveforms do not 
have equa] positive and negative 
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curve 18 
of a 


HEN a 
displayed on the 
d.c. scope, the base line level 
is always “locked” at a posi 


response 


tion on the screen set by the operator 
By adjusting the vertical centering con 
trol (vertical positioning control) of the 
the operator the 
volt reference position. As tuned cir 
cuits are adjusted, the curve 
will change in form, but 
reference level remains 
cope 

Fig. 1 shows that, as a ratio-discrimi 
nator transformer is adjusted, the S 
curve may appear completely above or 
completely below the zero-volt level 
when the circuits are detuned; but when 
the circuits are in proper adjustment, 


scope, chooses zero 
response 
the zero-volt 
fixed on the 


screen 


Fig. 1—S-curve variations as the ratio- 
discriminator transformer is adjusted. 
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the S curve appears symmetrical with 
respect to the zero-volt level. And if a 
d.c. scope is used in the alignment proce 
dure, this zero-volt level does not shift 
on the as the adjustments 
made to ratio-discriminator trans- 
former. 

However, when the 
ence level is developed by a 
blanking network in the sweep-genera 
tor circuits, the zere-volt level does not 
remain fixed in position on the scope 
screen—it will move up or down the 
screen as the tuned circuits are ad 
justed, and the shape of the re 
curve changes 

A clear distinction must be made be 
tween the zero-volt reference level on 
an a.c. scope and the resting position of 
the beam when no signal is applied. Un- 
like a d.c. scope, an a.c. scope displays 
the zero-volt reference level and the 
resting positions at different heights on 


the screen. Fig. 2 shows an i-f. re 
curve, 


screen 
the 


are 


refer 
suitable 


zero-volt 


ponse 


ponse 
with a zero-volt reference base 
line developed by the sweep generator, 
and the resting position of the beam, as 
displayed on the screen of an a.c. scope 
The zero-volt reference level 
below the resting level of the trace. This 
is the essential distinction between dis- 
plays on a.c. scopes and d.c. scopes. 
The zero-volt reference 
developed by the sweep generator in 


appears 


level can be 


Fig. 2—No-signal position at differ- 
ent level than zero-volt reference line. 


various ways. One of the simples 
means of developing a zero-volt refer 
ence level is shown in Fig. 3. A pair of 
contacts in an automobile-radio 
tor rapidly short the input terminals of 
the scope during operation 

Shorting out the input signal to the 
scope at rapid intervals makes the beam 
fall to the zero-volt level many 
during the forward sweep. The 
is similar to that of an electronic 
except that in this the 
that of a mechanical switch 

When the zero-reference function is 
built into a sweep generator at the fa 
tory, a mechanical switch is not used 
it is more convenient to design an ele 
tronic switch. The electronic 
in fact a keying bias (square-wave volt 
age), that is applied to the grid of the 
swept oscillator in the generator. The 
keying bias changes from maximum to 
minimum voltage 60 times a 
synchronize with the horizontal 
rate in the However, nchro 
nism is not essential to satisfactory 
the random switching 
auto-radio vibrator will provide 
tirely satisfactory display. 
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Landmarks 

The technician should learn to 
for various “landmarks” as 
receiver chassis is placed on the bench. 
Some of these are the peaking coils in 
the circuit, 
suitable points for scope connection in 
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Fig. 3—Developing a zero-volt 
ence line for use with an a.c. 
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i.f. alignment; and the mixer tube, a 
suitable point for capacitive injection of 
the sweep signal into the i.f. input cir- 
cuit. 

The a.g.c. bus, to which the d.c. re- 
turns are made from the grid circuits of 
the if. amplifier tubes, usually can be 
located without using a circuit diagram 
for the receiver. Most of the present- 
day tubes used in i.f. amplifiers have pin 
1 as the control grid, and unless un- 
familiar i.f. transformers are used in 
the receiver under test, it is easy to 
pick out the return point of the grid 
circuit, which identifies the a.g.c. bus. 
Fixed d.c. bias should be applied be- 
tween the a.g.c. bus and chassis ground 
to stabilize if. amplifier operation dur- 
ing alignment and to set the gain at a 
suitable point. 

When the front end is of a famliar 
type, the local-oscillator tube can be 
quickly located. In the majority of 
cases, the technician will reach for a 
dummy oscillator-mixer tube which he 
has made up. 

The output of the video amplifier is 
usually easy to locate, also; it consists 
of the final pair of peaking coils in the 
signal-circuit line-up, and the output 
from this set of coils is fed to either the 
grid (green lead) or to the cathode (yel- 
low lead) of the picture tube. Although 
the amplifier is not always 
checked during an alignment job, com- 
plaints of picture quality are 
sometimes traced to this section. 


video 


poor 


Override bias battery 

Receiver manufacturers usually state 
that override bias should be applied to 
the i.f. amplifier to stabilize the output 
and control the gain during alignment. 
This essential in the 
case of keyed a.g.c. systems, because 
the keyed a.g.c. circuit is normally op- 
erated by horizontal syne pulses having 
a frequency of 15,750 cycles. When a 


override bias is 
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Fig. 4-a—Normal response curve. 
4-b—Curve changes shape when sweep- 
generator tuning dial is touched. 
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60-cycle alignment voltage is applied, 
the a.g.c. circuit becomes unstable and 
the forward trace usually has a differ- 
ent shape from the return trace. How- 
ever, when override bias from flashlight 
cells is applied to the grids of the i-f. 
amplifier tubes, the a.g.c. circuit is 
stabilized, and trace and retrace have 
the same shape. 

Many technicians open the a.g.c. bus 
from its driving circuit for application 
of the override bias. This can be done, 
if desired, but it represents a waste of 
time, the stabilization is not 
affected by opening or closing the cir- 
cuit. The a.g.c. circuit has a high im- 
pedance, and when a_ low-impedance 
voltage source, such as flashlight cells, 
is shunted between the a.g.c. bus and 
ground, the low-impedance 
source fixes the voltage in the circuit. 
Hence, disconnection of the a.g.c. bus is 
not required. 

About 3 volts is generally 
for override bias application, but, as 
will be future articles, 
special arise where a 
value of 
bias may be more suitable. 


because 


chassis 


used 


discussed in 
alignment 
greater or a 


jobs 
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Transformer, or transformerless? 

Some receivers are of the transform- 
erless type. They may or may not have 
a hot chassis. The hot chassis types have 
one side connected to the line. 
The possibility of having 
sets to work on makes a line-isolation 
transformer at the service bench essen- 
tial, to avoid the possibility of shock, 
due to the operator touching the chassis 
while standing on a damp floor, touch- 
ing a conduit, pipe, or other 
path. 

Using a line-isolation transformer 
protects the test equipment. In 
strument cases are usually grounded to 
avoid minor shocks to the 
when he touches the metal portions of 
the equipment. Minor result 
from the use of shunt capacitors in the 
line filters of the test instruments; 
these line-filter capacitors conduct a 
small current, sometimes sufficient to be 
felt by the operator. Hence it is com 
mon practice to ground the instrument 


cases. 
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Since instrument cases are grounded, 
connecting the instruments to a hot 
chassis circuit can result either in blown 
fuses, or in burned-out components in 
the instrument The _ line-isolation 
transformer prevents such damage. 


Standing-wave distortion 

Standing-wave distortion is a most 
troublesome alignment bug, especially 
when the technician is unaware of its 
basic Standing-wave distortion 
shows up as a change in the shape of 
the response curve due to body capaci- 
tance in the vicinity of the instruments 
or the TV chassis, and appears as shown 
in Fig. 4. 

There are at least two types of stand- 
ing wave distortion. One occurs insidé 
the sweep-output cable, the other occurs 
outside the sweep-output cable. Stand- 
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the 
cable is 
weep-out 


ing wave are pe rated inside 
Sweep-output cable when the 
improperly terminated. The 

put cable is u nnected to a light 
load, such as a floating tube shield over 
the mixer tube. This floating tube shield 
represents a very |! load 
at the of the cable, 
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Fig. 1—A five-element Yagi antenna 
showing length of reflector and direc- 
tors, and spacing between them. 
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Fig. 2—Diagram indicates all dimen- 
sions of the bowtie antenna and screen 
and straight-rod reflectors. 
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ELEMENT 


SIZES 


for UHF ANTENNAS 


By MATTHE 


HE antenna dimensions given in 
Table I can be used in constructing 
u.h.f. antennas such as the Yagi, 
the bowtie with reflector, and the 
bowtie with a flat screen or corner re- 
flector. Since antennas have a slightly 
broader response at the ultra-high fre- 
quencies, and differences in element 
lengths are small, the table has been 
prepared in quarter-inch steps for the 
antenna elements. Thus the unneces- 
sary fraction-of-an-inch measurements 
are minimized. In a number of instances 
a set of dimensions covers from two to 
five channels. As shown in Fig. 1, the 
lengths given in Table I apply to the 
total length of the antenna, director, 
reflectors, and spacings between. 


Yagi antennas have high gain, and 
the 4- or 5-element types can be used 
over several adjacent channels. If 
greater gain is desired, 6- or 10-element 
Yagi antennas can be constructed. 
Generally, these will be useful only for 
the particular channel for which they 
are cut, and orientation will be very 
critical. The table can also be used for 
construction of broad-band u.h.f. Yagi 
antennas. The broad-band types, how- 
ever, have less gain than a Yagi de- 
signed for a specific channel. (See 
“Broadband Yagi Antennas,” page 45 
of the September, 1953, issue of RADIO- 
ELECTRONICS. ) 


When constructing the u.h.f. Yagi, all 
directors except the last one should 
have the dimension shown in column D. 
Thus, if a Yagi has six directors, the 
first five (from the antenna) have the 
dimension given in column D for the 
channel desired, while the last director 
has the length given in column ED. 
The end director (ED) is also spaced 
from the last director by a greater dis- 
tance than the others, as given in col- 
umn SE. 


For v.h.f., maximum gain is obtained 
when reflectors are spaced 0.15 wave- 
length from the antenna, while direc- 
tors are spaced 0.1 wavelength. Since 
the same diameter elements are used 
for u.h.f. (one-quarter to one-half-inch 
stock), spacings given in Table I are 
somewhat greater to minimize capaci- 
tance effects between elements, and aid 
in keeping the antenna impedance up. 
An ordinary folded dipole will result 
in a greater impedance drop than the 
double-folded dipole shown in Fig. 1. 


W MANDL 


Thus, the double-folded dipole is ree- 
ommended, plus the use of one-quarter- 
inch diameter aluminum or copper tub- 
ing. Space the folded-dipole sections 
no farther apart than the diameter of 
the tubing used. The crossarm should 
be metal; it should interconnect the 
reflector, all directors, and the unbroken 
elements of the antenna. Make sure the 
elements are mounted directly at their 
center, within a quarter inch. 

The bowtie antenna can pick up any 
u.h.f. channel if it is cut for the lowest 
channel to be received. Thus, a bowtie 
designed for channel 14 can pick up 
all the other channels if the signal 
strength of the stations is sufficient 
and the antenna is oriented correctly. 
The bowtie however does not have the 
gain of the Yagi. Dimensions given in 
Table I are used for the illustrations 
in Fig. 2. The bowtie can be mounted 
on an insulator, while the folded-dipole 
element of Fig. 1 is usually very rigid 
and an insulator is unnecessary. (Air 
is the best insulator, and does not ac- 
cumulate the dirt, grit, and moisture 
which affect u.h.f. reception so much.) 

When antennas are double-stacked, 
gain is increased approximately 3 db. 
Thus, a 4-element u.h.f. Yagi with a 
gain of 8 db can be stacked to give 
a gain of 11 db. If four such types are 
stacked, the gain will be 14 db. An 
8-bay stack has a gain of 17 db. You 
must double the number of elements 
(bays) in an array to increase the gain 
3 db. Stack the antennas at a distance 
equal to the antenna length (Column 
A). 


Two Examples 


We wish to construct a 6-element 
Yagi as shown in Fig. 1, with an addi- 
tional director, to be used on channel 
28. Table I indicates that the dimen- 
sions given for channels 27, 28, and 29 
apply. Thus, the reflector is 10.5 inches, 
the radiator (A) is 10 inches, and the 
next three directors are 9.5 inches each. 
The last director is 8.5 inches. Spacing 
between the reflector and antenna is 
4.75 inches, and between the first three 
directors, 4 inches. The spacing between 
the last two directors is 5.5 inches 

We wish to construct a bowtie with 
corner reflector, to cover channels 14, 
26, and 30. The antenna is cut for the 
lowest channel and is 12 inches wide 
Two screens are used to form the cor- 
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ner reflector, each 12 by 16 inches wide. 
The bowtie is spaced 6 inches from the 
center of the screen. 
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U.h.f. installation factors 


1. Mount antenna at least six feet 
away from tin roofs, metal rain gutters, 
or other metallic objects. 

2. Use high-grade, low-loss standoff 
insulators. Never tape the lead-in di- 
rectly to the mast. 

3. Use high-grade transmission line, 
such as the tubular two-wire line or the 
new u.h.f. open-wire line. Space well 
away from parallel-running rain pipes 
or metal conduit. 

4. Use a short lead-in from the an- 
tenna to the receiver, and leave only 
enough slack behind the receiver so it 
can be moved for cleaning. Never leave 
a coil of lead-in lying behind the 
receiver. 

5. If possible, explore the antenna 
mounting site by moving the antenna 
around to find an area where u.hf. 
signals are highest. 

6. If a tubular line is used, seal up 
the top to keep water out, and punch 
a few drain holes in the line where it 
enters the home. 

7. If the station is over 25 miles 
away and is transmitting with low 
power, or if your converter or receiver 
is faulty, u.h.f. reception will suffer. 
Check these facts before condemning 
the antenna system. 

8. Orient antenna carefully for best 
signal strength. This is particularly im- 
portant with Yagi antennas. 

9. For lasting results, the application 
of a clear plastic spray on the antenna 
and insulators will assure good per- 
formance. 

10. In hilly terrain a slight upward 
tilt of Yagi or stacked antennas may 
increase signal strength. 

11. Try a section of tin foil or alumi- 
num foil 8 inches long, wrapped around 
the transmission line near the con- 
verter or receiver. This helps tune some 
frequencies better than others when 
slid up and down. (Not applicable to 
open-wire line.) 

12. If u.h.f. stations seem to drift, 
check the crystal mixer in the con- 
verter, or check the local oscillator tube 
in the receiver. END 
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NEW TV REMOTE CONTROL 


A new and low-cost approach to the 
problem of tuning a television receiver 
from a distance is the Controlmaster, 
which uses the stepping-relay principle. 
A ratchet-paw solenoid mounted on the 
tuner operates the cam ratchet usually 
located at the center of the tuner drum. 
The present model—made by the Mer- 
cury Marine Electric Co., San Francisco 
—is adapted to the widely used Stand- 
ard Coil tuner. 

Pressing the remote solenoid control 
button energizes the solenoid armature 
and moves the channel 


selector one 


THE CORE OF 


In Buenos Aires (see photo) we have 
our servicing headaches as anywhere 
else. I recently went out on a routine 
service call involving a Zenith model 
19K20. The owner complained that the 
horizontal sync was completely out. 

The horizontal sweep circuit of this 
receiver uses the Gruen a.f.c. system 
which I have found to be extremely 
stable. The only control requiring ad- 
justment is the iron core of the oscilla- 
tor coil in the front of the set. It has a 
control knob with a stop that permits 


notch. 
The Controtmaster is 
rear 


mounted on the 
the dust 
cover 18 


of the tuner wher« 
1s usually located a 


nished to replace it 


cover 
new fur 

Besides the rachet paw as 
control unit include 
cable 


sembly, the 
25 feet of 8-conduit 
and a remote-control assembly 
witch, 


and 


consisting of an on-off volume 


control, solenoid 


contrast button 
control button. 

The new control is remarkably simple 
in design and apparently 


tive 


equally posi 
In operation 
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only one rotation of the 
take off the knob, the core 


through 
where it is ne¢ 


If you 
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several turn his is 


core, 


done in 
cases to compen 


sate for some change in operating condi- 
tions 


When I 


was working property 


the a.f.c. 
but the horizontal 


fre 


inspected the et 


oscillator was away off its normal 
quency 

I changed the 6NS7 he 
tor and the 6AQ7 a.f.« 
then pulled the cha to 
possible defective capac 
lator tank. I changed the 
pacitors—still no luck 


the 


yrizontal oscilla 
no luck. I 
check for a 


in the oscil 


tube 


itor 
uspected ca 
After making all 
usual measurements without finding 
the ource, | wa to tell 
the customer that it would be nece 
to take the set to the shop for a 
extensive checkover 

In moving the chassis, I saw a 
of iron t of the horizontal 
core that had broken off and fallen 
The the 
unable to bring the cillator to it 
rect frequency. A drop of cement 
plied to the core fixed everything. 
Egon Strauss 
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COLOR TV CIRCUITS 


By KEN KLEIDON* 


articles of this series 
color re- 


HE first five 
covered circuitry of 
ceivers using the three-gun color 
picture tube. It was pointed out 
that the majority of these 
would also be found in the single-gun 
(Lawrence) tube receiver. A later in 
stallment will cover circuits required 
specifically for the single-gun tube re 
ceiver. This article will deal with the 
operation of a three type picture 
tube 
To under 
three-gun 
the tube as 
tubes in one glass 
the three picture 
an individual filament, cathode, 
grid, accelerating anode (screen grid), 
focus anode, and phosphor-dot screen 
identical to a monochrome or black 
and-white picture tube. The only dif 
ference between the three separate 
picture tubes is the color of the screen. 
One has a red phosphor-dot 
the other two colors are blue and green, 
which comprise the three’ primary 
colors necessary to produce a 
picture, The filaments are connected 
in parallel and the focus electrodes are 
tied internally. Fig. 1 shows 
the essential elements con- 
nections of a three-gun tube. 
Two components in a three-gun pic- 
ture found in a_ black-and- 
white hadow mask and a 
These are re- 


circuit 


gun 
‘stand the operation of a 
picture 
three separate 


consider 

picture 
Each of 
tubes has 
control 


color tube 
envelope 


separate 


screen; 


color 


towether 
and base 


picture 


tube not 
tube are a 
convergence electrode 
quired for mechanical 
that the proper 
strikes the correct phosphor dot at the 
right time. 

Most black-and-white picture 
require an ion-trap magnet. It must 
adjusted during installa 

picture tube 


and to 
beam 


reason 


assure electron 


tubes 


sometimes be 


tion. A color does not 
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Fig. 1—The three-gun picture tube. 
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Part V1—The three-gun picture 
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require an ion-trap magnet. Instead, 
it has a purity coil which must also be 
adjusted. The purity coil is 
behind the deflection yoke 
Its function is to align the three ele« 
tron guns by an electromagnetic field 
so that the beam from each gun strikes 
only its own phosphor dots. A pure 
red field is desired when only the red 
gun is operating and pure blue only 
when the blue gun is operating. The 
electron beam from the red gun must 
strike only red phosphor dots, elec 
trons from the green gun must strike 
only green dots, and blue phosphor 
dots must be illuminated only by the 
electron stream from the blue gun 

The deflection yoke on a color pic 
ture tube performs the function 
as on a black-and-white tube. The only 
other new components for a color tube 
are the convergence magnets. Three 
are provided (one for each gun). Their 
action is to deflect their respective 
beams so they converge at the 
hole in the shadow mask. 
beam strikes only its 
phosphor dot at the correct time, thus 
preventing color fringing. (See Fig. 3.) 

Only one brightness control is nec 
essary for a black-and-white picture 
tube. A three-gun tube has an 
individual brightness control for the 
blue and green guns and a master 
brightness control which affects the 
brightness of all three guns. This is 
shown in Fig. 4-a. An individual red 
brightness control is not needed as the 
red phosphor is the least efficient of 
the three. The blue and green bright- 
ness controls are adjusted to obtain a 
balance using red as a reference. 

In black-and-white receiver design 
the accelerating anode or grid 
voltage is fixed at a predetermined 
level. Due to nonuniformities and vary- 
ing cutoff characteristics of each gun, 
individual screen controls are necessary 
for a three-gun picture tube. Aiso re- 
quired are a high-potential focus and 
convergence electrode voltage ‘or 


located 
(Fig. 2). 


same 


same 
Then each 


own propel 


color 


screen 





purity 


Fig. 2—Location of the coil. 
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responding controls are provided. These 
controls are shown in Figs. 4-b and 4-c, 
respectively. 

Since the plate on which the 
red, blue, and green phosphor dots are 
deposited is flat (in the RCA 15-inch 
tube, for example), the that 
the three electron beams travel to 
reach the center or an edge of the 
varies. If there was no compensation 
for this variation, both the 
convergence would change and present 
an unsatisfactory color picture. For 
this reason both the 
vergence potentials are varied by a 
parabolic waveform obtained from the 
horizontal and vertical deflection cir 
cuits to compensate for the distance 
changes in electron beam travel. The 
parabolic waveforms vary the 
and converge potentials so as to pro 
vide correct convergence 
over the entire viewing screen. 

Figs. 5-a and 5-b illustrate the para- 
bolic waveforms usually obtained from 
the cathodes of the horizontal and 
vertical output tubes after they are 
applied to wave-shaping network 


amplifiers. Fig. 5-c shows the 
applied to the 


face 


distance 
tube 


focus and 


focus and con 


focu 


and focus 


and 
combir ed 
waveforms which are 
focus and convergence 
Amplitude, phasing, and wave-shaping 
controls are provided to adjust the 
parabolic waveforms to the proper size 
and shape to correct for 
deficiencies of the three-gun color pik 
ture tube. The d.c. convergence 
focus controls are usually referred to 
as static controls and the controls which 
affect the parabolic waveforms are re 
ferred to as dynamic controls. 

The set-up or installation adjust 
ments of a color picture tube are 
tical tc a black-and-white tube in that 
the same controls must be adjusted in 
basically the same manner. The 
size, linearity and centering, 
size, drive, linearity and 
well as the hold controls, ete., must be 
properly adjusted before the controls 


elec trode 


mechanical 
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Fig. 3—Proper convergence action. 
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typical of a color tube are attempted. 

Then the first step would be to adjust 

for color purity. 

Purity Adjustments 
Turn contrast control to minimum. 
Turn blue and green screen con- 
trols to minimum. Turn red screen 
control to maximum. 
Adjust master brightness 
for average brightness. 
Position yoke for small 
raster in center of screen. 
Adjust purity coil positioning and 
current control for pure red field. 
Repeat steps 4 and 5. 
Check purity of blue and green 
fields and compromise the settings 
of the purity adjustment, if neces- 
sary, to secure best red, blue, and 
green fields. 


control 


red field 


Convergence Adjustments 

1. Connect dot generator to receiver. 

2. Turn horizontal and vertical con- 
vergence amplitude controls to min- 
imum. 
Turn d.e. 
minimum. 
Adjust 
size color dots. 
Adjust convergence magnets for 
equal spacing between color dots at 
center of tube. Must form an equi- 
lateral triangle. 
Adjust d.c. convergence 
until dots at 


convergence control to 


screen controls for equal 


control 


color center of tube 
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c 
Fig. 4—Various circuits necessary for 
three-gun color tube operation. 
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come together and form a white 

dot. Readjust convergence magnets 

if necessary. 

Adjust horizontal convergence 

phase and amplitude controls until 
center horizontal line converges. 

Adjust vertical convergence shaping 

and amplitude controls until center 

vertical line converges. 

Repeat steps 6, 7, and 8 until only 
white dots appear over entire face 
of tube. 

The dot generator recommended for 
the convergence adjustment is not an 
absolute requirement as a_ cross-bar 
generator will serve equally as well. 
Color Balance 
1. Turn the chroma and contrast con- 

trols to minimum. 
Adjust master brightness 
for high brightness. 
Adjust red, blue, and green screen 
controls for a light gray or a low- 
brightness white picture. 
Turn contrast control to its center 
adjustment position. 
Adjust the blue and green video 
gain controls for a_ satisfactory 
black-and-white picture. 
Adjust master brightness 
for a low-brightness-level picture. 
Adjust blue and green brightness 
controls for a satisfactory picture. 
Turn master brightness and con- 
trast controls from maximum to 
minimum and observe picture. If 
a change of picture color is noticed, 
repeat procedure. 

The above adjustment procedures 
are not presented to be used as a step- 
by-step adjustment method but only as 
a general outline to give service tech- 
nicians who are unfamiliar with or who 
have never attempted color picture 
tube adjustments an idea of the pro- 
cedure to be followed. The manu 
facturer’s service literature should be 
consulted, the specified equinment used, 
and the procedures outlined should be 
carefully followed. See also Rapio- 
ELECTRONICS, May 1954 issue on P. 35. 

TO BE CONTINUED 
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MECHANICAL BUGS 
ARE DEADLIEST 
By HILTON 


ROBABLY it 

again but... 

I remember the set well—it was a 
Du Mont RA-110A—not only because of 
its weight, which was con 
because of the trouble it 
complaint 
sound, raster 
facts on my 
how long it would take to fix the set. 
I made a small bet with myself that | 
would hit the bad tube in the tuner on 
the first try. It couldn’t be the r.f. 
amplifier (s ound usually gets 
through), © it would be either the 
mixer or the oscillator. | hoped it would 
be the mixer—the list 
6AK5 is higher than that 
and I could use the money 

I lost my bet. I didn’t hit the 
on the first try, nor the 
the third 
Auto ignition 
through. Scraping the 
their 
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trouble, I decided. That’ 
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found 
rhe nice 
looked ympathetic as 
stayvered out 

I should have used 


once | got the et 


ignal gener 
ator mm the bench, 
but I was sure I knew what the trouble 
was one of the touch 
ing the ends of one of the coil or the 
trolley was off the wire. | had heard of 
these Inductuner although I 
never had tried to fix one. I was not 


sO sure I 


liders was not 


trouble 


} 


could Unpleasant Visions 


arose involving a big bill for 
ment 


nice old 


a replace 
tuner and the d face of the 
widow who ob u was not 
fixed 


thing te » though was to see 
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First 
just what had meant re 
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othe 
things 


technician? 


moving the al cover 
Why 
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wise 
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many geal n the special 
dial except 
the concealed funer on 
The 
crews on 


and the 


which the V inted 
trouble? Both Allen-head set 
the dial drive collar were loose 
coils 

] happily tightenes } tf 
returned the 


topped at a dead pot! 


and 

original 
I had learned a lesson—a tel 
evision set is an electrical device but it 
is made of mechanical part END 


crew 
recelve it 


condition 
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TELEVISION... 


From the original “La Télévision 
~..» Mais c'est trés simple!” Trans- 


6 9 = 
lated from the French by Fred 
Shunaman. All North American 1 S d { 1 I } ( 
rights reserved. No extract may 


be printed without the permission 
of RADIO-ELECTRONICS and the : . 
author. *. AISBERG 


Thirteenth conversation, second half: 


Parasitic: capacitances; value of load 


BLACKER THAN resistors: high-frequency compensation, 
15%, 100% Video is not audio 


WILL—Now that we’ve finally got our video frequency 
clear of its carrier, all we have to do is amplify it. That 
shouldn’t be too much different from amplifying the audio 

30 4 frequencies in a radio receiver, except for the wider fre 
v Ov quency band you have to amplify. And with the frequencies 


’way up in the megacycles, I suppose you have to be pretty 
careful of stray wiring capacitances? 
KEN—That’s for sure! But that’s not the only difference 


between a.f. and v.f. Fortunately, some of the difference 
are in our favor and make our problems easier instead of 
harder. For instance, we need only a voltage to control the 
picture tube’s electron beam at the output of our amplifier, 
rather than power to operate a speaker. 

WILL—So we have to put out volts instead of watt 
Fine—voltages are easier to calculate! And what are the 
other differences between a.f. and v.f.? 

KEN—Another important difference is that we don’t 
need nearly as much gain as the average audio amplifie: 
To vary the brilliance of the spot from a good white to a 
good black needs only 20 to 30 volts. You usually get about 
a volt at the detector output. Therefore—in spite of the 
things that tend to cut down the gain in a video amplifie: 
one stage is enough in most cases. A few models do have 
two video stages, though. 

WILL—And the “things that tend to cut down the gain” 
are tied up with the high frequencies and problems of stray 
capacitances? 

KEN—You’ve guessed it! The video amplifier uses the old 
reliable resistance-coupling system. And—right across the 
coupling resistor, which is R in this diagram—you have a 
capacitance that may run up to 30 yzf. 

WILL—I see. And that capacitance is made up—lI 
suppose—from the capacitance between the plate and the 
various other electrodes in the tube, plus the wiring 
capacitances? 

KEN—Pretty good! All you’ve left out is the input 
capacitance of the following tube—between the grid and 
cathode of the picture tube, or (if you are feeding into the 
second of two video stages) the grid and cathode of the 
following amplifier. 

WILL—H’m-m, with all these parasitic capacitances, the 
reactance at 4 me would be less than a couple of thousand 
ohms. That means if we use a 100,000-ohm load resistor, 
same as in radio—all the higher frequencies would be 
shorted around it, and the high-frequency gain would be 
zero. So we lose all the highs—I mean detail—on our image. 

KEN—Fine. You’ve analyzed the causes of the trouble, 
so you shouldn’t have much trouble supplying a remedy? 

WILL—Well, I suppose we’ll just have to throw away 
some more efficiency. So, we'll have to cut the load resistor 
down to a value that’s comparable to the reactance of ¢ 
at the highest frequencies the amplifier will have to handle 
But—if we cut R down to 2,000 ohms or so the gain will 
be pretty low. With such a low resistance, we're going to 
need a lot of plate current to get any gain at all! So ou 
tube will have to be a pretty powerful one... . 
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KEN—You’re right all the way! As with the r.f. and 
i.f. amplifiers, we need a tube with high transconductance. 
The gain is—under these conditions—practically equal to 
the product of the transconductance and output impedance 
of the amplifier. 

WILL—Then TV is based on waste all the way down the 
line! We invent remarkable special tubes, then use them 
at a fraction of their possible amplification, damp our 
tuned circuits, cut down our load resistors ...! Whata 
life! ! 

KEN—Don’t worry, Will. The main thing is to get enough 
signal at the output. In spite of all the inefficiency and 
low gain we usually manage to do that. 


Improving the response curve 

WILL—I’m thinking along radio lines, as usual. So I 
wonder why we can’t help out our high-frequency response 
with some kind of “treble boost” that will accentuate the 
higher frequencies? 

KEN—A good question! And the answer is—they do use 
such a “boost” on all receivers. The job is done with small 
inductors, placed either in series or parallel with the 
parasitic capacitance, or in both positions. In parallel 
compensation, the winding L1 is placed in series with the 
load resistor R, as you see. When the value is correct, the 
response in the high-frequency direction is considerably 
improved. 

WILL—I suppose L1-—together with the stray, or 
parasitic, capacitance—is tuned to the high frequencies 
you want to reinforce. Then its impedance increases a lot 
at those frequencies and is added to load resistance R, so 
the apparent plate load (and therefore the stage gain) 
will be higher over a small range of frequencies in the 
upper video range? 

KEN—That’s just about it. In fact, it’s even a bit 
better, for L1 neutralizes the effect of the parasitic capac- 
itance and to some extent therefore increases the plate 
load over the whole range of frequencies. And we can get 
the same result—or even a little better one—by series 
peaking. A winding L2 is placed in the output circuit of 
the stage in such a way as to divide into two parts (C2 and 
C3) the parasitic capacitance. In some cases L2 may be 
shunted across the resistor of the same order of resistance 
as R. The coil is often wound right on the resistor. 

WILL—The circuit looks like a low-pass filter. 

KEN—That’s just what it is, but it has a very high 
cutoff point. But to be really valuable as a filter, the 
capacitances C2 and C3 should be in a certain ratio, And 
of course—with these wild capacitances—it’s pretty hard 
to be sure of anything. ... 

WILL—Didn’t you say a while ago that we could com- 
bine both types of compensating circuits in a single video 
amplifier stage? 

KEN—I did. And a combination of series and parallel 
peaking really does do the work! It gives you an excellent 
response curve, and permits an increase of gain by further 
increasing the value of R. But all the elements must be 
carefully calculated and precisely adjusted. 

WILL—FEffective, eh? Can you use these circuits on two- 
stage video amplifiers, too? 

KEN—Of course. But isn’t it getting a bit late? Suppose 
we continue our studies some other time. 

TO BE CONTINUED 
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TV 
SERVICE 
CLINIC 


JERRY KASS 


HE purpose of a.g.c a TV re 
ceiver is to vary the gain of the 
r.f. and video i.f. amplifiers to 
maintain a constant signal level 
at the input to the video amplifier. By 
feeding the rectified i.f. signal into a 
special circuit that develops a negative 
bias voltage in proportion to the 
strength of the signal, and then feed- 
ing this negative to the grids 
of the r.f. and video if. amplifiers, a 
constant-amplitude signal can be ob- 


voltage 


tained 
simple 
satisfactory 
difficult conditions, it 
standard a.g.c. circuit 
It must rectify 
and filter it to 
voltaye Because of the 
relatively long vertical pulses, the a.g.c 
filter must be capable of smoothing out 


Under normal conditions, a 
circuit will 
operation— under 
falls short. The 
is a slow-moving affair 
the video if 
obtain a «da. 


ape 


provide 


signal 


signal components as low as 60 cycles 
Such a circuit would obviously not fol 
low a signal rapidly varying in strength. 

The principal enemy of the simple 
especially in 
signal-to-noise ratio is 


apw.c. circuit Is noise 
areas where the 
Noise usually appears as sharply 
amplified and 
ignal. A 
acts the 
circuit as 
will 


low. 
peaked impulses that are 
rectified along with the 
condition 


pro- 
longed same 
to a simple a.g.c. 
in signal strength and 
increase. the negative 

further weaken a usually already weak 
signal. Another troublemaker is air- 
plane flutter, a series of increases and 


noise 
an increase 
therefore 
and 


ay.c. bias 


decreases in signal strength caused by 
reflections from an airplane in 
Since this can occur at a fre- 
quency of over 100 cycles, most simple 
a.g.c. circuits smooth out this 
variation and the result is a continuous 
and fading on the _ picture 


signal 
flight. 


cannot 


overload 
screen 
The solution might seem to be faster 
filter circuits. However, 
problems, a fast-acting 
filter circuit could not filter out the 
broad vertical the pulse would 
appear as an increase in signal strength, 
increasing the a.g.c. bias and decreasing 
the amplitude of the syne pulse, making 
synchronization difficult. 
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acting a.g.c. 
among other 


pulse 


Fig. 1—Basic keyed a.g.c. circuit. 


The solution to these problems lies in 
a fast-acting a.g.c. circuit known as 
keyed a.g.c. In this system the a.g.c. 
bias will be determined not by the en- 
tire signal, but only by the horizontal 
syne pulses in the video 
signal Any between 
pulses will have no effect on the a.g.c. 
and occurring during the 
pulse will have little effect because the 
pulse represents the maximum 
mitter signal strength. The 
tion can be made very fast because the 
vertical pulse will not appear as a wide 
pulse to the keyed tube. Fig. 1 shows a 
basic keyed a.g.c. circuit. 


complete 
noise occurring 


bias, noise 
trans 


a.g.c ac 


Keyed a.g.c. 


Most commonly, a pentode such as the 
6AU6 is used as the keyer tube. Its 
control grid is fed the composite video 
signal with positive-going syne 
the video amplifier. In addition, to 
maintain the d.c. component of the sig 
nal, the control grid is direct-coupled 
to the plate of the video amplifier. The 
eathode is point 
slightly more positive than the control 
grid to make the grid slightly negative 
with respect to the cathode. This is fre- 
quently done simply by connecting 
these elements across part of the video 
amplifier plate-load The 
voltage drop across this resistor (R1) 
is such that the tube is held at cutoff 
except when a positive horizontal syne 
pulse appears at the grid. 


from 


connected to some 


resistance. 


The plate is at ground potential ex- 
cept at those times (15,750 cycles per 
second) when it is fed a positive pulse 
of approximately 300 to 500 volts from 
the horizontal output circuit—usually 
from a winding on the width coil. Since 
the plate-voltage pulses on the keyer 
tube are in syne with the positive-going 
horizontal syne pulses on the control 
grid, they appear simultaneously (Fig. 
2) and the keyer tube conducts (is 
“keyed”). The plate current flow of 
the keyer develops a negative voltage 
across load resistors R2 and R3. This 
voltage, directly proportional to the 
sync-pulse amplitude, is fed to the 
a.g.c. controlled r.f. and i.f. stages. 





Fig. 2—Waveforms on the a.g.c. keyer. 


Only the 15,750-cycle horizontal fre 
quency need be filtered so the a.g.c. can 
have a much shorter time constant 
than simpler types. This fast 
permits the circuit to follow and com 
pensate for rapid 
strength. 
The value of the plate keying 

is not critical. Since a pentode is used 
as the keyed a.g.c. tube, a great amount 
of amplification is obtained. And as in 
all pentodes, plate current being fairly 
independent of plate voltage, the a.g 
bias is controlled entirely by the peak 
amplitude of the horizontal syne pulse 
applied to the control grid of the keyer 
tube. The syne pulse is used for thi 
purpose whereas the 
modulation continually varies, the syn 
pulses are transmitted at a constant 
amplitude. Only a 


action 


changes in signa 


because, video 


change in signal 
strength would vary the amplitude of 
the syne pulses. 


Trouble-shooting 


The complexity of servicing a keyed 
a.yg.c. circuit can be seen from the num 
ber of other circuits involved Aside 
from the keyer circuit, there is the 
video amplifier feeding the grid-cathode 
circuit, tne horizontal 
feeding the keyer plate, and the vari 
ous r.f. and if. circuits being fed a 
negative from the keyer 

As an example, it might that 
one of the essentials of keyed 
a.g.c. action, that of simultaneous posi 
tive grid and plate voltages, 
automatic. Yet, if the horizontal oscil 
lator is out of sync, the horizontal plate 
pulse will not occur at the right time, 
and proper a.g.c. voltage will not be 
developed. The same trouble can occur 
with a poorly operating a.f.c 
since this circuit has considerable con 
trol over the horizontal oscillator 

As a rule, a poorly operating keyed 
a.g.c. circuit will produce too much or 
not enough a.g.c. voltage. As a result, 
the following defects are most common 
ly seen: excessive, insufficient, or vary 
ing contrast; snow; airplane flutter; 
poor horizontal and vertical hold; poor 
noise immunity, and picture overload 


output circuit 


bias output 


eem 


propel 


would be 


circult, 
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Courtesy Du 


Fig. 3—Poor contrast, snow, and poor 


syne may result 


A common cause of overload is keyer- 
tube failure. The heater may be open, 
cathode emission low, the a.g.c. wind- 
ing on the width coil open, or 
other defect may lower the a.g.c. volt- 
ave. This will frequently cause the 
overloading of an i.f. or video ampli- 
fier tube and cause the screen to go 
blank or a negative picture to appear. 
If the overload takes place before the 
syne take-off, it will also result in poor 
horizontal and vertical synchroniza- 
tion. When replacing a width coil be 
careful of the polarity of the windings 
polarity will also cause a 


some 


incorrect 
evative picture. 

Another cause of overload is the im- 
proper adjustment of the a.g.c. con- 
trol. If readjustment does not help, 
place a potentiometer across a 9-volt 
battery, connect the center arm to the 
a.y.c. line, and use this as the 
tive a.g.c. bias. Some receivers 
convenient test points, others 
that the ag.c. line be opened and 
still others that the keyer tube be re- 
moved. Set the potentiometer for the 
manufacturer’s recommended bias volt 
age and observe operation 
under proper bias voltage. If a 
cun be used to observe the keyer grid, 
and filter waveforms, trouble- 
shootins will be that much quicker. 
If the trouble is due to a circuit defect 
in the a.g.c. line, setting the proper 
bias voltage should clear the picture. 
If trouble persists despite normal a.g.c. 
bias, it is usually safe to turn your 
attention to another circuit. Before 
applying battery bias, be sure the a.g.c. 
line is not short-circuited to ground. 

Much the same procedure can be used 
to check excessive bias that causes snow 
and contrast, and poor syne 
stability. (See Fig. 3.) This could be 
caused by a decrease in the keyer bias 
causing excessive plate current flow in 
the keyer. This is often caused by a 
low-emission video amplifier resulting 
in too small a voltage drop across the 
keyer input resistor Rl. This resistor 
is a critical factor in proper a.g.c. 
action. If it varies in value, it will 
cause considerable changes in bias volt- 


nega 
have 
require 


receiver 


scope 


plate 


poor 
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from 


bias. 


excessive 


age. Equally critical is the plate cur- 
rent flow through this resistor. Both 
should be checked carefully. 

The keyed a.g.c. circuit is a frequent 
cause of poor interlace. A defective 
filtering component will allow horizontal 
syne pulses to appear on the a.g.c. line 
where there should be only d.c. This 
upsets normal vertical synchronization 
and destroys proper interlace. Trouble 
of this nature can usually be checked 
by placing a scope on the a.g.c. line. 

In cases of fading, always check for 
components that are varying in value. 


Tuner alignment 

I was recently called upon to service 
a General Electric 
model U.AF 
tion for 


receiver having a 
Besides a posi- 


this 


70 tuner. 
unit 
ti ied 


Suc 


continwous 
has two fired uhef. positions. I 
to adjust these positions without 
According to the manufacturer's 


tuning, 


CORR, 
instructions it is necessary to turn the 
oscillator and r.f. cores a given number 
from 
Since other technicians had previously 
adjusted this tuner, I have no idea of 
what position the 
therefore 


cont nnous 


of turns some starting 


point, 


and 
The 


unit 


Cores are ‘i 
adjust them. 
this uhef. 
works perfectly, so I am sure that the 
only thing wrong is the fixed-channel 
there any I can 
condition?—G. L. C., 


cannot 


tuning on 


adjustments. Is 
correct this 
Spring field, Til. 

Although the original “count” has 
been lost there is an alternate procedure 
for aligning this unit. Set the u.h-f. 
selector to one of the fixed positions 
and turn the u.h.f. oscillator tuning 
core counterclockwise until the slotted 
end of the core is flush with the first 
turn of the coil. 

Be sure the core is flush with the 
first turn and not the coil form. If the 
core is unscrewed too far, it will be 
difficult to start into the coil again 
without cross-threading. 

From this starting point, slowly turn 
the oscillator tuning core clockwise into 
the coil until a u.h.f. picture and sound 
signal are received. While turning the 
oscillator core clockwise into the coil 


way 
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well as two 
noticed, 
received 
from 
turning, be 


several minor responses as 
strong picture responses will be 
Use the first strong 
while turning the 
its starting point 
careful 
the core—the ‘ easily 

Now adjust le 7 ing 


Then 


response 


core clockwise 
While 


not to exert heavy pre 


ure on 


for 

readjust 

fine 
will 


core 
maximum picture 
the 
tuning 

permit 

you can 
channe] 


t 


oscillator core that the 


control on recelvel 
tuning in ! Be sure 
tune away fre iny adjacent- 


interference 


Picture and sound loss 

I am P at | that 
apparent } a ! f get a 
raster t r 
like informe viper 
mg tu | code 
tuner. The é her on this 
receiver, but the eire j vith the 
Meck YOA H S ( ( Ohio 

You mention that the t is bad 
but do not state how came to this 
conclusion If thi receiver 1 
to the XQA model, it an intercarrier 
receiver and the sound take-off is at 
the video amplifier. The lack of picture 
and (with the raster 
could be caused by a 
circuit in the 
amplifiers, the 
video amplifier. Thu idea of 
replacing the tuner to this 
trouble may not be the solution. If a 
defective tube o1 xists in the 
video i.f. stage the detector or video 
amplifier, the new would be of 
no help. 

The Standard ¢ 
with 


Vrouw 


imilar 


present) 
tube or 
video if. 
the 


sound 
defective 
tuner, the 
video detector or 

your 


correct 


inet 

ode tuner is 
and 
find 
informa n ca tun 
previous | RADIO-FLE« 

January paye i9: 


1% >, DAL’ 


supplied comy chemati 
installation instruc You can 
additional code 
ers in 
rRONK 
September, ind January, 


1954, page 43 


Arcing in picture tube 
T recently got a brane w Ne 


berg-Carlson T\ Di 
80 Of OD ( } 


rom- 
ing the 
first week ov there was 
considerable are 7] neck of the 
tube, FPS The 
is model 421. I checked a oltages ap 
plied to the tube and found them to 
be of proper value The dd thing about 
the arcing was that it interfered very 
little with the pict ] carefully 
checked all various 
feeding the p tube 


receivel 


picture 


component in the 


circuits icture ele- 


ments and found them all in good con- 
Nou muple of 
the arcing has stopped The 
fine but I wonder if anything has been 
damaged that will show up at 
later date.—S. M., Buffalo, N.Y. 
The arcing in the 21F P4A during the 
first week of the 
presence of loose particles in the neck 
of the tube. They work their way into 
the gun structure and cause the arcing 
When these burned 
the arcing 
permanent 


dition, after a ¢ weeks, 


picture is 


some 


operation is due to 


particles are out, 
tops. This will 


damage 


rarely cause 
END 
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TEST INSTRUMENTS 


sine-wave square-wave generator 


Instrument feature a wide freque ncy range anda 
extremely stabl. output 


By FRANK J. DiELSI 


HE generato 
article is a 
BANDSWITCH (SI) able instrument 

for testing 

amplifiers and sweep 

as in many other appli 

compact and inexpensiv 

output within +0.43 

range with sine- and 

put at either low or high impedar 

The sine-wave output n four 

of 20-200, 200-2,000, 2,900-20,001 

20,000-200,000 cycles - i le 

O.8%% distortior The 

sine-wave output is 5 volts; the 

impedance 21 volts. The square 


audlo 


has a rise time of less than 2 n 
seconds in the three range 
* 200-2,000 and 2,000-20,000 ey 
peak-to-peak square-wav 

23 volts at low impeda 

at high impedance. 


OUTPUT — SINE-SQUARE WAVE OUTPUT CONTROL Circuit 

SWITCH (S2) TUNING CONTROL The oscillator stag 
band amplifier using a 6SJ7 (V1) 

This instrument produces both sine and square waves, 6K6-GT (V2) with the output 
and has a frequency range from 20 to 200,000 cycles. through a modified Wein bridg: 
input. The frequency-determining 
of the bridge (in band 1 position) 

ist of R2 in series with twe 


+ 


is a A t 


TUNING GANG parallel sections of a 
capacitor, and RI shunt 
other two sections. A 4-vang 
tuning capacitor with 440 
tion is used to get 880 put 
able arm of the bridge, tl 
plenty of overlap on al 

To prevent distortior 
output the oscillation an 
trolled by the negativ 
of the bridge consisting 
3-watt 120-volt lamp. Thi 
cathode return of V1 ser 
resistance that increase 
with a small increase it 
amplitude, thus increasing the 
feedback and maintaining the 
essentially constant 

The output of the oscillator i 
to a two-stage amplifier con 
a 6SJ7 (V3) and a triode-conne 
6K6-GT (V4). This amplifie: 
the oscillator section from the 
For square-wave output, S2. r 
the inverse feedback to V3 an 
shorts out its cathode bias re 
causing it to clip the sine wave 


Top view of the sine-wave and square-wave generator. the oscillator section and produce a 


The frequency-determining resistors are on bandswitch. very steep-sided and flat-topped squar 
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Underchassis view. Note shield between 
circuits. 


the power supply and signal 


wave. The response of V3 is greatly 
improved by omitting the screen bypass 
capacitor. 

A high- or low-impedance output may 
be selected with S3. The high-impedance 
output is taken across the 2,500-ohm 
plate load resistor of V4. For low- 
impedance output V4 is used as a cath- 
ode follower, with an output impedance 
of 340 ohms. When used as a cathode 
follower, the plate load resistor of V4 
is not shunted-out since this would re- 
move the inverse feedback to V3 and 
cause overloading and excessive dis- 
tortion of the sine-wave output. Resis- 
tor R4 is included in the circuit to re- 
duce the sudden surge of charging cur- 
rent of C4 when switching from low 
to high impedance with square-wave 
output. A 500-uf cathode capacitor (C3) 
reactance of only 15 ohms at 
and a 40-uf plate coupling 
capacitor with a reactance of 190 ohms 
at 20 cycles are used to pass the low 


with a 


20 cycles 


frequencies. 


Construction 
The instrument is enclosed in a 
7 x 12 x 8-inch cabinet. The layout of the 





c2 


components can be seen in the photo- 
graphs and is not too critical except 
that the power supply—including the 
a.c. switch, fuse, pilot light, and _ fila- 
ment wiring—should be shielded. The 
i-gang tuning capacitor must be _ in- 
sulated from the chassis and panel. 
The band-determining resistors are 


) 


mounted directly on the lugs of the 2- 
pole 4-position bandswitch. 


Parts for generator 


Resistors: 2—10,000, 2—100,000, 2—510,000, 2 
megohm, 2—1!0 megohms, '/, watt; 2—5i0. |—3,300 
1—4,700, 1—10,000, 2—51,000, Iwatt; I—4,700, 2 
10,000, !—27,000, 2—51,000, 2—100,000, 2 watts: 
1—2,500, i—10,000, 10 watts; I—5,000, 1!—10,000, 
potentiometer 
Capacitors: |—50 ppt, |—.002 uf, mica or ceramic 
2—0.5 uf, paper, 400 volts; |—20-20-20-20 wf, 2—40 
uf, 450 volts, electrolytic 1—500 pf, 25 volts, 
electrolytic; |—100 put, 1—400 puf, I—4-gang 440 
uuf-per-section, variable 


Miscellaneous: 2—6SJ7, 2—6K6-GT 1—6X5-GT, 
tubes; |—power transformer, 600 volts ct @ 30 ma 
6.3 volts @ 2 amps; |—filter choke, 30 h @ #0 ma 
i—3-watt 120-volt G-E lamp (type S-6); !—socket 
for lamp; 5—sockets for tubes; I—pilot light and 
holder; |!—l-amp fuse and holder; !—2-pole 4 
position switch; |—s.p.d.t. switch; |—d.p.d-t. switch 
I—s.p.s.t. switch; |—line cord; !—output jack 
chassis) !—cabinet; i—dial face (National SCN 
or equivalent) 


As the schematic above shows, the sine-wave square- 
wave generator is a reasonably simple wiring job. 
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Calibratio 


rhe instr 
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elected 
needs ft 
since all © 4 t 
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extreme accurac i t ntis the 
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anc ¥4 ne ‘ tor may 
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from i { ( ance 
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Adjust 


put ove! 


be selectec 


trimme! niform out 
the 20-200 e band with 
feedback contro! ‘ " wa pos- 
sible without cau 
If {3 1 et too f exce ve ine 
wave distortion 

C1 is used to bal: 
round 
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rrimmer 
frame-to 
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SAVE ‘TIME with TEST EQUIPMENT 


KDWARD M. NOLL 


ANY a technician has learned 
to manipulate oscilloscope 
controls with great skill the 
first day the 
of him, but one later he 
how to use this 
at day At the 


awkward be 


unit was place 


in front year 
knows no 
scope than he did the fir 
same time an apparently 
who perhaps required days be- 


more about 


ginner 


could adjust a scope properly 


fore he 


has become a continuous 


marvel by 
practice 
All of us feel awkward, 
time keptical when we put a new piece 
of test equipment into operation. We do 
that skill, 
with 


low, and at 


not always recognize peed 
effectivne 
Like a beginner on skates, vou 


that doesn't 


and prow time and 
practice 
are slow and wobbly —but 
mean you can’t become a fast, succes 
ful operator. In any 
isn’t how quickly you learn that 
ters, but how persistently you grow into 
the skill, care and speed that marks the 
master 
Let us 
we must try to 
equipment. 


technical field, it 


mat 


that to skill 
make extensive use of 
Locate the 


how ofte) pou 


assume acquire 


our test equip 


ment properly because 


apply test equipment 


depends on hou 


convenient it is to use. Certainly. if the 


test 


48 


unit is hidden in a closet or on a 


fruments to work— 


you l1tme and VHOHCY 


shelf a few feet overhead, it will not 
be used frequently 

The bench arrangement 
such that all equipment is close at hand 
without interfering with work on a 
chassis. It should be placed at the rea 
or side of the bench work area so that 
the leads are always convenient for 
speedy attachment to a The 
equipment should not, of course, be so 
positioned that it can get in the way 
and make the actual bench work awk 
ward. No matter what the 
ment, it must be so planned as to keep 
the test equipment out of the way t 
still convenient to use 

A common complaint of the 
clan regarding the use of test equi; 
ment is that it takes so long to connect 
and This is not the fault 
of the equipment but the fault of the 
bench 


should be 


chassis 


arrange 


tec! l 


disconnect. 


should be 


after 


bench arrangement. A 
planned so that within 5 minute 
placing a chassis on it, the equipment 
can be connected and ready to use. If 
it requires 15 to 30 minutes to put you 
test equipment into operation, your a) 
rangement is inefficient 
Applications 

rhere are applications for test equip 
ment in every section of a television 


assists 


4 well planned service bench 
the technician in the use of equipment 


ceiver. It is our responsibil 
these applications and how 
the equipment to speed 
alignment and repair work, 
render a better caliber of 

Successful use of test 
a function of three factor 
be done with test equipmen 
it, and what 
doing it. 

Of the many uses 
ment in the repair and 
a tuner, the three basic 

1. Measurement of 

points. 
Measurement of 
grid voltage, and 
grid injection. 

3. Response curve of 
In most tuners it is 
the supply voltage 
tuner remains inoperative 

substitutions, check all 
with a v.t.v.m. The 


precautior 


SOUTCE 


points 
if these voltages are norn 
nect the v.t.v.m. to the gr 
oscillator to see if pro 
voltage is developed, ind 
lation. In 
functioning but no 
V.t.vin 


some cases the 


excitation 
the mixer, so the 


i + 


attached to the mixer grid to det 
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if proper oscillator injection exists. 
The response curve of’ a tuner tells 
all about its operation. The effect of 
tube replacement in terms of sensitivity 
and frequency response can be easily 
seen. If the bench arrangement has 
been planned properly it should require 
only a few minutes to obtain the tuner 
response curve. Once the curve can be 
seen, the choice of tube replacement be 
comes definite. For example, if the local 
oscillator is weak on the high band and 
a new tube is substituted, there will be 
an immediate increase in the amplitude 
of the tuner response curve. Likewise, 
the replacement of the r.f. amplifier or 
mixer tube will influence the 
curve and show up a weak tube—with 
more certainty than any tube checker 
or picture observation. 
Watching the response curve during 
tube replacement not only indicates the 
iner sensitivity but also any change 
bandwidth and its influence’ on 
frequency response and interference ré 
tion. The response curve on each 
channel should be watched carefully as 
tuner changes are made. This applies 
particularly in a_ fringe where 
there is adjacent-channel interference 
ov impulse noise disturbances because 
the response curve shows the tuner’s 
ability to reject interference without 
affecting the resolution of the picture 
The TV tuner is a compromise device 
because it function on so many 
channels spread over a wide frequency 
Consequently, we do not obtain 
an ideal on each channel and 
there are certain departures from the 
ideal pattern (Fig. 1). In 
the response pattern on 


ma 
-\iN 


Fig. t—TV tuner response limits. 
curves are drawn to different scales, 
the distance between the two vertical 
markers being 4.5 me in all the cases. 


response 


area 


must 


range, 


response 


observing 
any given 


The 


channel, be that the 
departures do not exceed the specified 
limits of the tuner. In fact, slight touch- 
up of the alignment adjustments on 
the tuner can help to favor a particular 
channel. When the signal is weak o1 
accompanied by a great deal of inte: 
ference, it is advisable to use as narrow 
a pattern as possible without disturbing 
tne frequency response. 


certain response 


Test equipment precautions 
It is necessary to consider two factors 
very carefully, if test equipment is to 


be of any use to you. First—is the align- 
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ment equipment functioning properly, 
and second—is it connected correctly ? 
If these two points are overlooked, use 
of the equipment may be a waste of 
time, or worse. 

To obtain the response pattern in- 
dicated as typical by the manufacturer 
of a given receiver it is, in most all 
necessary to connect the align- 
ment equipment and tuner in exactly 
the manner recommended in the service 
notes. Failure to do so may cause the 
equipment setup itself to distort the 
pattern. If an attempt is made to obtain 
a correct pattern, it will be impossible 
to do so or a poor alignment will result 
that can hurt receiver performance. 


cases, 


The sweep signal generator should be 
linear in two ways to obtain a good 
response pattern—the amplitude of the 
output over the swept range and the 
frequency deviation on each of the 
given channels. This linearity should 
exist over the entire range of output 
levels from strong signal to weak signal 
Oscilloscope sensitivity should be such 
that when a sweep signal output com 
parable in strength to a received TV 
signal is applied, a usable deflection is 
obtained. Signal level and a.g.c. bias 
affect tuner performance, and it is 
always preferable to align a tuner at 
the approximate signal levels of your 
area. 

{ most important consideration in 
sweep alignment, and one taken far too 
lightly, is marker aecuracy. Although 
it is possible to obtain a response pat 
tern with the shape and amplitude in- 
dicated by the manufacturer, it is to 
no avail if it is shifted in frequency 
even a small amount. In fact, just a 
slight shift in the channel 3 
pattern (Fig. 2) because of inaccurate 
picture and sound carrier markers can 
cause the pattern to shift into the 
channel 2 or channel 4 spectrum. For 
example, if the pattern shift is on the 
high side of correct frequency, it mean 
that we emphasize adjacent-channel 
interference from the picture 
of the next highest channel and, at the 
same time, reduce the sensitivity of the 
tuner to the picture 
frequency. An error of just 
megacycle could be detrimental. Thus 
for tuner alignment in fringe areas 
and areas troubled by adjacent-channel 
interference it important to have 
accurate markers—either crystal-con 
trolled markers or a marker generator 
that is calibrated with a crystal source 


U.h.f. devices 
There are 
for test equipment in the adjustment o1 
repair of u.h.f. converters. In the newe1 
u.h.f. units special test points are often 
included to permit attachment of a 
v.t.v.m. or sensitive current meter. 


response 


Carrier 


desired carrie! 


half a 


a number of applications 


Key considerations in the efficient 
operation of a u.h.f. converter are 
proper local oscillator strength, proper 
crystal current, and proper oscillator 
injection. These three conditions 
be checked with a v.t.v.m. For example, 


can 
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mnected at the 
nt the 
pre dicted 


with the 
crystal 
tion of the 


V.t.v.n 
current test po opera 


onvertel! 


Fig. 2—Shift in the tuner response. 


any change observed. 
a function of the 
a low crystal 


and the results of 
The crystal current 
three factors 
current 


mentioned 
indicates a defective crystal, a 
weak local oscillator tube, or improper 
injection. With the meter 
test point the crystal 
replaced t heck if normal 
current return If the 
reading still low, the 
tube should be replaced to check if it is 
weak. With the still 
certain the rystal in 


local oscillator 
connected to the 
mixer can be 
crystal current 
local oscillator 


erystal current 
low make 
been set 
still 
defect in the 
oscillator cireuit To check the 
local oscillator tube, connect the 
to the grid of the oscillator (to check 
strength of 
ply voltage 
defect 
Another cor 
tuning type u.h.f 
tracking over th 
Often tracking ha ted when 
the local oscillator he tal mixe? 
A simp ethod of check 


verter 1 


jection control, if present, ha 
When low 


there ma a 


properly | current 
persist 
local 
v.t.vem 
other up 


oscillation) and 


point to locate a po ible 


ideratio 1 a continuou 
propel 


! and 


is replaced 
ing the tracking 
to connect a ni ( ‘ he input 
of the 
V h.f 

circuit 
tensity 
output indic: ul d to 


converte) entional 


field-inte! 
(Fig ‘ } field-in 


output 


meter itive 


measure the 


a standaré 


Fig. 3—Checking converter tracking. 


If the v.t ignal 
source 1 et ex 


third harmo at 525 me, a 


it pro 
duces a 
fourth harmonk 
a fifth harmonic on 875 me. This 
produces “a 


700 me, and 
funda 
mental frequency 
harmont ivnal a the yh center 

juency portion of the 
Make 


meter 


and low-fre 
band (cl 


certain 


innels 2 », and 8&1) 
that the flield-intensity 
reading is not the result of 
of the v.h.f. local oscillator of the field 
meter itself If tht field 
recording 
of the v.h.f. signal 
i will fall away 


source, the meter reading 


a harmoni 


inten 


intensity meter is actually 


one of the harmon 
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when the signal source is 
temporarily. 

manufacturers pre- 
senting sweep alignment data for their 
u.h.f. units. At present, 
u.h.f. test equipment is not available 
but in a short time it is likely to be- 
plentiful. There are a number of 
restrictions imposed on test equipment 
for u.h.f. alignment. The crystal mixer 
of the usual u.h.f. unit has a 
gain a compared to a 
vacuum-tube mixer. Thus the actual 
indication is rather weak when 
the applied sweep signal is made com- 
parable to a received signal amplitude- 
wise. As a result, the scope sensitivity 
must be high, and it is highly possible 
a special preamplifier will be = con- 
structed in the probe to 
permit a good from 


switched off 


Some have been 


service-type 


come 


loss in- 


stead of a 


sweep 


form of a 
visual indication 





Fig. 4—Indirect u.h.f. sweep generator. 
the very weak sweep signal that must 
be rectified to obtain the response pat- 
tern. 

A recent method of u.h.f. sweep gen- 
eration uses an indirect approach (Fig. 
4). In this system the actual frequency 
deviation the v.h.f. range 
(can be a present v.h.f. sweep oscil- 
lator) and is mixed with a 
frequency, tunable oscillator set in 
u.h.f. range. The 
utilized at the output of the mixer (gen 
erally a crystal mixer) to produce the 
u.h.f. sweep signal. Thus a_ single- 
frequency, but variable u.h.f. oscillator 
plus a crystal mixer stage can be con- 
structed into a unit that operates in 
conjunction with a present v.h.f. sweep 
venerator to form a u.h.f. sweep signal 
at its output 


occurs in 


single- 
the 


sum frequency 1s 


Video i.f. response 


There are four important reasons for 
using sweep alignment equipment when 
making any changes in the if. system 
of a television 

1 A 
Is necessary to 
disturbances 

2. With many new v.h-f. 
higher-powered transmitters, and more 
sensitive receivers, adjacent-channel in- 
problem in 


recelvel 
video icf. response curve 
minimize intercarrier 


proper 


stations, 


terference has become a 
many areas. A proper video i.f. response 
necessary to have maximum 
the adjacent-channel pic- 


sound carrier 


curve is 
rejection at 
ture and 

3. Cireuit changes and even tube re 
placements can influence the video re- 
sponse curve and alter the picture 
quality in terms of resolution and de- 
velopment of i.f. transients 

4. The presence of color television re- 
ceivers will impose stricter requirements 


frequencies 


on alignment and all of us must become 
familiar with critical alignment tech 
niques and future refinements. Slight 
departure in i.f. response cause 
phase shift over the video-frequency 
spectrum that would go unnoticed on 
monochrome but will have a decided 
influence on the color picture. In fact. 
special circuits are planned for the 
video amplifier of a color 
correct for any departures in phase 
between various frequency components 
of the video signal. However, the 
correction can restore proper response 
for limited departures only in earlier 
stages. Likewise an improper response 
can cause the loss of color information 
and the synchronization signal 
because they are positioned at the high- 
frequency end of the video range. 

A set in the shop should 
checked in terms of the response of the 
tuner and video i.f. section. If the pie- 
ture on a particular model appears a 
bit smeary, do not always jump to the 
conclusion that it is a matter of design. 
Often it is just a slight defect in align- 
ment because of resonant-circuit drift 
or a tube has degraded in performance 
enough to hurt picture resolution with- 
out giving the customer any indication 
of loss in sensitivity (because of a.g.c. 
action). Remember it is a credit to your 
organization if you can take a receiver 
back to a customer and have him 
remark, “I’ve never seen the picture 
so clear before.” 

or video i.f. alignment, too, the need 
for accurate markers is becoming in- 
creasingly important. The video i.f. 
range is approximately twice as high 
in frequency as in earlier receivers and, 


can 


receiver to 


color 


always be 


Fig. 5—Calibrated response curve. 


consequently, the calibration of a 
marker generator is a trying 
problem for the test equipment manu- 
facturer. In the first place it is a higher 
frequency and more difficult to obtain 
even with the same percentage drift. 
In addition, the permissible 
drift is the same as for the 
much lower i.f. Thus to maintain 
absolute limit on drift the actual 
centage of drift is less at the higher 
frequency. 

Some method of crystal calibration of 
you! market generator is almost a nee 
essity if you align and check 
alignment with accuracy. The 
tance of accurate alignment megacycle- 
wise is apparent from the actual re 
sponse curves and their calibration as 
recommended by manufacturers (Fig. 


more 


absolute 
previously 
this 
per- 


are to 
Impor- 


5). The location of the picture carrie: 
on the response curve has much to dé 
with the resolution (particula: 
frequency response) and the stability « 
the picture in fringe areas 01 
severe noise conditions. Th 
location of the sound carrie 
response curve determines how 
intercarrier buzz you can hold 
ceiver. The location of the ad 
channel picture and the 
important so receivers car 

sensitive to adjacent-channel 
ference. The over-all smoothne 

dom from humps and ridges) and 
over-all bandwidth of the curve d 
termines the resolution freedom 
from transients. 

In the usual stagger-tuned i.f 
fier the individual resonant circuits are 
peaked using a v.t.v.m. at the ideo 
detector and a single-frequency ger 
erator at the input circuit. In a typical 
receiver (an RCA receiver's r« 
curves are shown in Fig. 5) it is ne« 
essary to set the single-frequency ger 
erator on these various frequencies 
39.25, 41.25, 47.25, 43.7, 45.5, 41.8 
me. 

Tell me, can you set your signal gen 
erator dial on 43.7 me accurately? Do 
you feel certain that if you can set it 
there that you obtain this frequency 
instead of 44 or 43 me? Crystal check- 
points should be a part of all marker 


sound 


and 


ampli 


po! =¢ 


and 


generators. 


Sound i.f. section 

A sweep generator, oscilloscope, and 
4.5-me crystal marker source are pre 
ferred alignment and repair equipment 
for the sound i.f. section. Again, th 
method presents conclusive evidence 
sound-strip performance in te) 
gain, frequency 
jection, and intercarrier buzz rejectior 
The trend toward higher-fidelity 
systems in the television receiver place 
increasing importance on 
performance in avoiding 
and high background levels. 

Though at times not as effective, a 
signal generator and v.t.v.m. can also 
be used to adjust the sound i.f 
If other than a crystal-controlled 4.5 
me signal source is used, be 
set the frequency as close to 4.5 
possible. Once set, do not move off this 
frequency until alignment is complete. 
For peak signal and minimum bacl 
ground noise the frequency den 
lator, limiter, and i.f. amplifie: 
frequencies must be the same. TI 
means there is highest gain and ma: 
mum noise rejection about the 
frequency of the FM signal applied t 
the frequency demodulator. 

Many receivers now in operation a 
many that have been repaired are 
operating with the very best pictur 
and maximum interference reje 
It is the test equipment 
permits service far above average 
with an efficient bench 
you will spend no more time pe 
than using a less critical repair 
nique. 


response, noist re 
audio 


sound-dritt 


raspy sound 


ectiol 


certain to 


mc a 


centel 


center 


use of 


arrange 
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Something new and different in the way of tube checkers 


JOSEPH F. SODARO 


T is often 
operating 
regulator 
circuit 


SF, 
-7 o<S 


1 Ganaare 
A 


necessary 
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tube, 
defect 
| 40/4509 
IB sy 
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, 
especially 
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“* 
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40\4 
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Oe a ee of 
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Fig. 


1—Schematic 


current flow through it. These 
determination 
striking or starting voltage as well as 
operating voltage across the tube, with- 
in the control current range 
The electrical characteristics of inter- 


ments include 


est for the 


six 


popular 


tubes are listed in the table. 
ing voltage is the voltage required to 


cause 


the tube 


to 


ionize. 


measure 


the 


voltage 


when 


a 


excessive 


> 


of VR tube 


+—J 


tester. 


measure- 


types 


If this 


of 


of 


the 


‘ R 
The start- 


value 


is higher than normal, the source volt- 
age may fail to reach the required value. 


will not 


will 


tube 


source 


the 
voltage 


As a result, 

and the 

regulated. 
Onee ionized, the 


not be 


tube will pass 





TUBE RRENT-MA 


of VR 


Fig. 2—Action tube current. 


or less current as the input voltage 
increased or decreased, but the voltage 
across it remains constant. Similarly, 
tube voltage is constant as load curr. nt 
is increased or decreased. The VR tube 
current changes to accommodate loa‘ 
current change. Under normal opera 
tion a VR tube will regulate from the 
minimum to the maximum of its 
rent rating, providing a wide range 
voltage stabilization. 
The VR tube tester 


cur- 
of 
to 


is designed 





Tube 
0A3/VR75 
0B3/VR90 
0C3/VRIO5 
0B2 

0A2 
0D3/VRI50 





Approx. 
starting 
volts D.C. 
100 
125 
115-135 
115 
155-156 
160-180 


ma 


ELECTRICAL CHARACTERISTICS OF VR TUBES 


Min. 
Tube 


Max 
Tube 
ma 
40 
30 
40 
30 
30 
40 


Approx. 
oper. 
volts 

75 
90 

105-108 

105-108 

150-151 

150-153 


socket 


Octal 
Octal 
Octa 
Min. 
Min. 
Octal 
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lonize, 


more 


For illustrative purposes, the VR 
tester is built on hardware cloth 


measure current, 


operating t ( ‘ irrent range 


over whiecl voltage 1 
consta.at, and xt ( 


Manufacture) ndi 


irrent 
ite that 
| 


he shou 


Circuit of the checker 
The tester reuit 


prov.d a 


the 
voltage change 
load ta 


voltayve is a 


tube 


able 
put 
able 
which 1 


mall vari 
autotranstorn the output o 
rectified ar filte in a volt 
ayve-doubler eni 
tifier The vari is a 
rheostat 


ampere 


cir im ree 
»0-wat 
70 milli 


milliam 


capable 
1 he 
meter have 

A voltage doubler 


voitn ( and 
an ace + 


instead o 


Parts for VR tube tester 
I—15-ohm 2 watt, resistor 
resistor 1—10,000-ohrr 50-watt 
able autotransformer 165 
stat, Superior Electric type 1/0 
uf, 450-volt, capacitors 
rectifiers, 150 ma, 130 
holder i—milliammeter 
0-200 dc i—s.p.s.t 


I—miniature tube socket 


500-ohm, 50-watt 
rheostat |—vari 
volt-amperes (Power 
or equivalent): 2—4C 
(electrolytic); 2—seleniur 
volts; |—200-ma fuse, an 
050 d« |—voltmeter 
tal tube socket 
hassis (see text) 


switch |—oxr 
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half 
150-volt 
150 milliamperes 
limit the 
thi upply 
circuit is fused for 

The 
tainable when the load i 
for 


ocket to a 


a simpler 
for te 
current of 


wave 


cre 
ting tube 


rent for rectifier 


from 
The 


pere 


Kceod 
200 n 


maximum load current 
short-ciie 
is 150 milliampere normal a. 
voltage Tulse 
the VR tubs 


of course 


commodute 


, but 


ted at 


are wired in paralie 


only one tube can be te 


a time 


Construction details 
cloth 
used for 


Hardware chassi truction 
and te 
the 


prototype 


con 
wa show 
internal 


Dimensions of 


implicity 
construction of 
the 
wide, 6 inche 
% inches high at the 
The 
panel is 4 
slanting 

The line 
stat 
tor are 
panel, 
slanting panel 


prototype. 
are: 8 


inches deep at the base 


rear and inches 


deep on top lower 


front 


portion of the 
high, and the 
inc he in length. 
Powe! 


inche 
panel is 5 
switch, fuse holder, 

and load 
the 
Both meters are mounted on 


(autotransformer) resis 
front 
the 
The tube sockets, located 
on the top are octal and 7-pin miniature 
type “ 

The rectifier are all 
the right ide of the 


mounted on lowe! 


mounted on 
the 


chassi and 


lliam- 


line 


mounted 
enters tron 
the fuse 


filter capacitors 
bottom. The a.c. line 
and is brought to 
and a tie-point, 


are 


rear 


Operation 

VR tube t« 
the autotransformer control to 
the rheostat to 
tance. Put the VR 
the socket, turn the powe 
Slowly the 
control while observing the 
current to the tube. The striking v« 
for a tube is reached at a 
higher than the operating 
in the table. At this 
ionizes, voltage drops to 
value, and tube current 
approximately 5 ma 


To operate the 
load maximuts 
tuhe to be te 
and 
advance autotransto: 
Voitaye 


good 
voltage 
point the 
the 


increas¢ 


Ope iat 


Continue to increase Input 
until maximum tube current i 
Throughout thi 
the tube voltage 
to indicate 
operating 
approximate. As a result, this mea 
ment may vary from tube to tube 
most applications the operating voltay 
is not critical provided the 
constant both for input and 


volltaye 


input 
must remain constant 
satisfactory operatior 


voltages in the table 


voltaye 
for 

changes. 
Next, load 


increase current | 


Compensated Headphone 


HEN headphone 
jack to the secondary of an out- 


connecting a 


put transformer, it i load 
the 
the 


np a 


common to 
with a resistor 
terminals of the jack. By 
load to the 


place of the resistor, headphone 


transformer across 
connect 
jae k, in 


fidelity 


moving-coil 


can be improved 
A speaker 


and 


voice coil when moving 


line of reflect 
back to 
any 
phones) on the line 
thi 

fe edbac k ie h a 

fed to a point 
effect thi i 
the 


cutting 
m.f 


fores 
the 
reactive 


former 
(head 


counter-e tran 


and to unit 


To visualize counter-e.m.f., con 


ider newative exists 
when a 
out of 


just 


voltage i ISO) 


phase with it. In 


about what goes on in output 


CGD, 


Ré Naw pm uM 


Fig. 1—Mechanical details of the unit. 
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circuit of an audio amplifier when 


voice-coil movement—and counter 
ment—reflects self-generated 

back to the output stage. The 
ing factor” of the amplifier output tube 
enters the 
reyard to 


move 
current 
“damy 
counter-e.m.f t] 
harmonic and 
tendencies of the Voice 
counter-e.m.f. affects a changing | 
impedance by varying the primar) 
ductance of the 
viving a hint of why a 
load might offer better 
cellation than a linear (resi 


picture 
subharmor 


tage 


output transforn 
nonlinear | 
harmoni 
tor) 


In other words, a coil i 
the terminals « 
impedance headphones, such as § 
Corps HS-33, or Army-Navy 
ANB-H-?’ tends to 


lows, 


moving 


ance used across 


bring out 
distortior 
factor of 


rene? al 


lowers harmonic 
the 


tube, and in 


improving 
output 


damping 
allov 
more pleasing tone reproduction 
As shown in Fig. 1, a small 
peaker that has 


of a 


been replaced re 

but whicl 
Intact, can 
constructing a 

your 


defective 
and 


cone, 
magnet coil 
for 
for 


Remove 


voice 
used MOVING 


load headphone hookup 
the damaged if 
speaker solvent or a razor blade. Leave 
the small strips of cone supporting the 
voice-coil With 
the support, as 
This leaves you the voice coil, magnet, 
and spider (centering) assembly. Make 
sure that the voice coil is in good shape 
—not rubbing the pole piece, open, or 


cone, 


leads tinsnips, cut off 


outer cone hown 


reached, 


voltage chanyve, 


creasing the rheostat 

takes current fron 
put voltage should re 
until the minimum ior 
for the tube is 


load 


reachner 


ose control as ionizatior 


} 
i 
tube 
{ 


will deer 


OD3 


voltage 
rom the test of ar 
in Fig. 2. As the 
146 


ma 


increased to 
rose to Z and 
until the voltage ine 
At this point the 
pletely, the 
146 volts and tube 
1.5 milliamperes 


tubs 


curve is shown 
occurred 
not be 
From 4.5 
tube voltage 


chat yes 
could 
points. 
the 
147 volts. 

As load 


rent 


data 


current 

decreased alon 
th tube voltage «cd 

at 4.5 milliampere . 

in load current cause: 

to decrease gradually a 

extinguished. This 

the lower left-hand porti 
This VR tube tester 

| the 


\ technici it 
regulated powe1 


Value to 


supp 


Circuit 


with the windings 
assembly, preferably 
cabinet, and = run 
directly to the head»! 
A o A or 
shown in 


equivalent } 
Fig. 2. 
High-impedance 
the low 


‘ utput 


used across 
of the 
satisfactory 


they 


more 
vnen 
the 
ny or 

When 


the plate sic 


are conne 


output transforn 
across it 

connecting 
advisable to char 


capacitor, o1 


t 


Fig. 2—How the circuit is hooked up 


withstand a voltage 
or higher. These 
calculated to 
voltage 


it an 
capacito 

stand the unu 
imposed on them by « 
making and breaking. They hav 
nasty habit of shorting out 
the initial jack installation—usua 
when phones are being plugged in « 
withdrawn from the jack. A 
capacitor did a beautiful job. END 
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Tn ‘N Pe a7] 
instrument 


Nas Wany 


applications 


SIGNAL 


At left—The 
and lacquer 
pearance. 
ment 


GENERATOR 


J. GALOFR 


ONSIDERING the many applica- 
tions of this multipurpose signal 
generator, its components are 
simple and its cost is indeed low. 

Its value also lies in the combining of 
many test functions in one instrument, 
saves both space and time. 

The signal generator was primarily 
signed for the alignment of stagge) 
ined video i.f. amplifiers where closely 
separated signals are needed (the 


SisBy BOD Bard 4 


22.0, 20.2 


630 
equires 
».4 me). 
Instruments sufficiently 
rovide these small frequency diffe 
es are usually beyond the average 
echnician’s pocketbook. In this multi 
signal generator the r-f. 
crystal oscillator signals are 
provide 


and 


accurate to 


purpose 


and 
mixed and 
a continuous tone with crystal 
accuracy. 
A block diagram of the a.f.-r.f 
enerator is shown in Fig 
ng circuit feature 
where a common 


signal 
An inter 
is found in the 
grid connects the 
with the 6A® oscilla 
The complete ne 


tal oscillator 
ircuit 


natic dia 











?- 646 
F 31G.GEN 
> OKC 





Fig. 1—Block diagram of the generator. 
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gram is shown in Fig. 2. Switches S1 
and S2 control the functioning of r-f. 
and a.f. oscillators. Removing the crys- 
tal will of course prevent the crystal 
oscillator from functioning 


8- 26MC Ci,C2* 410upt EACH; FRAME OF C2 INSUL. FROM CHASSIS 
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operating 
furnishe 
output. A 


is needed, ¢ 


ises a 6A8 
scillator, It 
at high 
all that 
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are 



































TEST INSTRUMENTS 


elector witcl 


l-gang )- position 
When the cry 
the 6A® 


r.f. output terminal 


from} 


the 


tal is removed 


ocket r.f ignal is fed to 
with or Ww 
ent ines 


nodulation, and the instrun 


as a standard signal generator 


The crystal cillator use a Pierce 


type ©! ane wort a with 
a tal and 14 mm ] 
tried 


believe fle 


but I 


enough to coy 


other Trequenes. 
Kine 
a wide ange of 

Niten 


operate i an 


frequenci (lo 
trument 
tal 


modulatio 


permit the 
independent cry 
cillator, with or without 

The a.f 
three 
000 cycle 
The three 
range fot 


TV bar 


ivynal generator provides 


bands: 50 to 500 eyel nod to 


, and 5,000 to 50,000 cye les 


bands provide a_ sufficient 
and TV servicing. As 
the instrument will 
upply 600 157,500 
cycles, providing 10 horizontal and ver 
tical bars. Resistor R1 is variable from 
the front panel and is used to control 
the a.f. wave shape. For stable oscilla 
tion, RI is adjusted for maximum 
back, 


radio 
yeneratol 


frequencies of and 


feed 


Operation 


The r.f used 
sig- 
video ivf. 
suppose we 


and crystal signals are 
together to obtain highly 
nals the 
amplifiers. To 


accurate 
alignment of 
illustrate, 


for 


N 


satile and in 


and 


HE 


expensive. 


neon lamp is ver 
indi- 
and can 


rays, and 


It can regulate 
can oscillate 
of light, X 
This circuit (Fig. 1 
No. 2,682,636 issued 
of Kansas ¢ Mo.) 
seful functions of a 
single 


voltages, it 
show the 
other radiations 

from U.S. Patent 
to Jerome Brewer 


cate 


presence 


combines many u 
lamp 


enough to be 


neon Into a Instrument, 
class- 


prin 


simple used as a 


room demonstrator of electroni« 
ciples. 

The 
plied as 
by a 
neon lamp LM1 
i available at 


(d.c, or a.c.) Is ap 
stabilized 
and 
regulated output 
VOLTAGE OUTPUT 


line voltage 
This voltaye is 
150,000-ohm resi 
The 
the 


hown 


pair of tors 


terminals 
Lamp LM2 is fed by 
the 
hould be ap 2 apogee 
insufficient to 


ie 
fi 


\ ‘ernatile 


two voltayes in 
acro t2. Thi 
50-60 volts and 
the This 


ine is drop 


iynite lamp 














we 
Fig. 1 
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neon lamp circuit. 


thout 


vant to obtain a signal of 23.4 me. We 
make the following 
Crystal 


R.f. 


adjustment 


14.0 me 


oscillator 
yenerator 


Sun 
eun 


uming the crystal frequency to 
ghly 


ted 


ace 
to a deviation of 
Any error 1s 
tne f. generator 


Irate, any possible error 


tne 


bound te 


] 
ia 


iynal 
than 
” 


directly to mc, 


If preater accura 
following combination 


(rystal o 


R.f 


ciliate 


yeneratot 


Dithe renee 
Second harmonic 23.4 me 
the 23.4 
Let us 
the 2.3 m« 


In this case, we may 
me to be completely 
uppose that the 


Is 2°, or 046 me. 


assume 
accurate 
error in 
Multiply 
dealing with the sec 
obtain .092 me, an 


the de 


Ings thi by 


2 hecause we are 


ond harmonic, we 
of only 004% of 
quency, 23.4 me. 
Occasionally it is difficult to pick out 
the desired harmonic. To solve this 
problem, the if. amplifier to be used 
should first be roughly adjusted 
the if. signal taken directly 
r.f. oscillator with the crystal 
the circuit. The instrument also 


KON-LAMP TEST 


should be 


erro. sired fre 


with 

the 
out of 
will 


from 


voltage ured 
v.t.v.m. as it 
The other 
increased, point is 
at which LM2 ignites. (On a.c 
plates of the lamp glow; on d.c 
one.) At this instant the 
L.M2 is approximately 65 volts a.c. or 80 
volts d.c., the ignition potential of a 
(For highest accuracy, the 
ignition value for LM2 may be 
if the drop across R2 is 


so is E2. 


constant 
with a 
accurately. 


As Ra is 


meas 
known 
E2. 
reached 
both 


only 


must be 
voltage is 


voltage across 


neon lamp. 
eract 
measured.) 
known, 

Potentiometer R4 calibrated 
to indicate values of El at the TEST 
terminals for any setting at which 
LM2 beyvins to glow. This can be done 
by applying known values for E1, ad 
justing R4, and watching LM2 for 
vlow 

This voltage measurement consumes 
no power from El, L.M2 passes 
no current until the etting of 
R4 is reached. After IL.M2 
and this not 
The measurement has been completed 

If F1 is a.e. and has the 
as the line, it should be 
in phase with the line. Thu 


can be 


because 
correct 
this 


does 


glows 
conducts matter 
same fre 
connec ted 


the 


quency 
two 


- 4 
See o 


rw pr O){)-@) + 
OF 


Fig. 2 eon of Fig. 1 patent. 


supply markers fot 
alignment. 

I constructed this 
much as possible, out 
In my shop. It 
ll-inch case. Thi 

all, so I advi 


20 larger. 


work 


Parts for signal generator 
Resistors: 50 
joe 
47.090, 2 90 
47,000, |—100,000, 2 watt 22,0 
watt: |—5,000 (with on-c 
50,000 (with on-off switch) 
Copocitors: |—50 puf, | 
1—250 ppt, 500 volts, ceram 
2—.005 uf, 30.1 wf, 2—0.5 uf, 
paper; !—20-20-20 yf, 450 v 
50 put, trimmer; 2—I5 to 467 
(! with insulated rotors) 


Miscellaneous: |—6A8-GT 
6K6-GT, 180, tubes; |—power tra 
ct. at 80 ma, 6.3 volts at 3 amps 
|—filter choke, 30 henries at 
lamp, lI7 volts, 3 watts: | 
coils covering 120 kc to 26 m 
and crystal; I—s.p.s.f. switch 
assembly; I—I-gang, 5-position 


printing, and added a 
transparent lacquer to 
cial appearance. I have 
for some time, 
with it. 


generatlo!r 
satisfied 


SET 


voltages add across LM2. In 
when LM2 flashes, it 
sum of these voltages 

The circuit becomes an_ oscillator 
when 100 volts d.c. is applied at El, 
the line disconnected, and C2 is 
in. A sawtooth wave is 
frequency depends upon value 
R2, and R3, as well as the 
tion of R4 which varies the 
The wave may be insp 
frequency measured, by sv 
oscilloscope. 

With the line « 
shown and 30 volts d.c. fed in ; 
radiation may be detected. If R4 
so that LM2 is just below 
point, when light, X-rays o 
excitation falls on L.M2, it 

The circuit in Fig 
invention {patent No. 2,682 
a division of the 
described, and is base on it 
El is regulated by LM1 

it (E2) is delivered 
tiometer. If E2 is in phase 
known voltage E3, these will 
the neon lamps. 

To measure an 
tween 10 and 80 (E3), only 
lamp is needed LM3 and 
shorted out. When [I.M2 
voltage across it is 65 volt 
volts d.c. If E2 is known 
potentiometer calibration), 

To measure higher voltage 
lamps are switched in. Each 
resents an additional 65 volts a.c. or &¢ 
volts d.c. 


inv case, 


indicates the peak 


switched 
The 


of C2, 


venerated 


lowe! por 
frequency 
the 
ching in an 


ected, o7 


power mnected 


patent 


unknown 


lam} 
END 
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Fig. 1—Basic diode clipper circuit. 
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Fig. 2—Output waveform of Fi 
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Fig. 3—Generator circuit using 6X5-GT. 
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Fig. 5-a—Poor low-frequency response; 
5-b—poor high-frequency response. 
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EW service shops have a square- 

wave generator, possibly because 

of its high cost and infrequent use. 

Yet a simple square-wave gener- 
ator may be built very cheaply—for 
$1.00 or so if the junk box contributes. 
It is good enough not only to demon- 
strate concepts of circuit 
theory but may be valuable for 
checking the frequency and phase re- 
sponse of amplifiers. 

This particular device is really not 
a generator at all, but a dual clipper. 
It consists of two diodes that clip off 
the positive and negative peaks of a 
sine wave, leaving a remarkably true 
wave. As shown in Fig. 1, a 
applied across the input 
terminals will allow V1 to conduct on 
half-cycles, resulting in the 
waveform shown across Rl, the nega- 
tive half-cycle being cut off. This wave- 
form is then applied to V2 which will 
conduct only on the negative half-cycle, 
cutting off the positive portion of the 
ine wave. At first thought it may 
appear that if both half-cycles were 
cut off, the output would be zero or 
just a straight line; but a diode will 
conduct slightly with zero volt on the 
plate. (By measurement on a 
6X5-GT a current of about 0.4 ma was 
observed.) This that not 
all of each half-cycle was cut off; the 
result, the square wave shown in Fig. 2 
(We didn’t believe 
Editor ) 
input (about 
square wave 


some basic 


also 


square 
sine wave 


positive 


actual 


means quite 


appears across R2. 
this either, but it works! 

With 6.5 volts 
IX volts peak-to-peak) a 
measuring about 0.3 volt peak-to-peak 
is obtained. This that 
50/60 of each half-cycle is cut off, leav 

a square wave with almost vertical 
sides. 

The actual 
square-wave generator 1s 
Fig. 3. It uses a 6X5-GT 
may be used as shown in Fig. 4. 
work equally well. All that is needed 
is a 6.3-volt 60-cycle source that fur- 
nishes both the heater power and the 
sine wave. 


r.m.s. 


means about 


circuit of our 60-cycle 
shown in 
A 6SN7-GT 
Both 


Using square waves 

Square waves have a distinct advan- 
tage over sine waves in testing ampli- 
fiers for phase and frequency response. 
To pass a square wave with very little 
distortion the amplifier must have con- 
stant gain over a band of frequencies 


*Instructor, American TV Labs of California 
Hollywood, Calif. 


TEST INSTRUMENTS 
By DON KETCHUM* 


. SQUARE WAVES : $1.00 


from les 
times the 
audio 
checked by using juare 


10th of to 


than 1] 


quare 


over 21 
Both 
can be 


wave Trequency 


and video impiiner 
waves of the 
frequencie If the amplifier 
ponse, the 
will be 
high-frequency 


poor, the leading 


proper 
has poor low-frequency re 
flat tops of the quare 
tilted (Fig. 5-a). If tl 


response | 


wave 


corners of 
(Fig 
This can be demonstrated by 


the square wave will be rounded 
5-b) 
connecting the output of a square-wave 


generator to the vert input of an 
With the juare 
pearing on the oscilloscope, 
Uo pf 


the square-wave generato 


oscilloscope wave ap 
connect a 
output of 

and the 
in Fig 5 b, 


capacitor act the 


waveform will appear a 
showing lo of high f 


requencies To 
obtain the E 


waveforn f Fig. 5-a, re 
connect 
with the 


penerator 


move the and 
a .005-nf 
lead from the square-wave 
to the vertical input of the oscilloscope 
This result n low-frequene lo 


hunt capac 


capacitor in eri 


TV sync circuits 
Sync pulse in work are 


forms of square ect yular wave 
The horizontal an cal 
ipacitor net 


and 


pulses are 
separated DY 
works calles ifferer iting inte 
inciple in 


The 


nteyratiny 


grating 
volved can be « nonst t isily 
circuit 
network horizontal 
or flat ort 0 a i! Vuve the 
part wi t constant 
This ¢i t gi ! al 
shape 

if i ( ! Wa ip] to a 
differentiating network , the 
output consti ( ! { pu pro 
duced by rhe 
pul e¢ are tie ve i i of the 


wave 


square wave The } init ‘ the pul ‘ 


depends on whether ( are formed 
by a leading or lags ive of the 
square wave 

Many 
the principle of 


voltage lang A 


electronic operate on 
apacitor re 
better 


can 


sponse to 


understanding of the nciple 


be obtained by | ding the simple 


circuit hown and the wave 


forms that can be 
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ELECTRONIC 
HEADPHONE 


Baby tending and actor cueing 
are but two of many uses for this 
vest-pocket tranststor 


receiver and midget transmitter 


3y JOHN A. IRWIN and 
I. QUEEN 


HERE are times when some 

of transmitting a radio signal 

short distance to a small « 

conspicuous receiver may be 
useful. The first application that co 
to mind is a cueing or prompting d 
for actors. Such apparatus (whicl 
be very costly) is often used by 1 
cians or “mentalists.” 

In the home such equipment may 
used to hear radio or phonograph mu 
without disturbing other persons in 
room. (True, the listener could we: 
headphones, but they would limit h 
movements and the long leads would b 


aevit 





Thea} 


Top, the one-tube transmitter— 
unit tunes between 1.5 and 1.8 me. 
Center, underchassis view of trans- 
mitter. A single 117L7 is used. 
Right, the receiver, containing 


a single audio frequency stage. 
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a safety hazard.) In some cases this 
transmitter-receiver combination might 
even be used as a radio “nurse,” with 
the advantage that the mother could 
move from room to room without get- 
ting out of the “nurse’s” range. 
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Fig. 1—One-tube transmitter. Isolation 
transformer reduces shock hazard. 


A 117L7 tube (actually called a 
117L7/M7-GT) makes a fine oscillator 
for the transmitting end. Its filament 
requires 117 volts which may be sup- 
plied directly from the line, avoiding 
the need for a 6.3-volt transformer. 
This tube has, in one envelope, a diode 
and a pentode. The diode is used as 
line rectifier (Fig. 1). The pentode is 
the oscillator tuned to the high end 
of the broadcast band or slightly above. 
The oscillator will work without isola- 
tion transformer T1, but its use is 
definitely recommended. It prevents a 
shock hazard when the chassis (or any 
other normally grounded point) is 
touched. The transformer may be any 
small unit delivering up to 150 volts 
at a few milliamperes. 

The pentode screen is not returned to 
B plus as might be expected, but to 
ground. It is varied about 1 volt above 
and below ground potential by the 
modulation input. 

Typical modulation sources are: 
speaker voice coil (working out of a 
radio, phono, or tape machine ampli- 
fier), FM or AM tuner, crystal pickup, 
high output mike. In any case the signal 
amplitude should be about 1 volt or 
more. 

The oscillator tunes between 1.5 and 
1.8 mec. The iron core of oscillator coil 
T2 controls the frequency. Adjust it 
while listening in on a near-by broad- 
cast or all-wave receiver. Any un- 
occupied channel is recommended. Use 
as short an antenna as possible for the 
receiver used. If the antenna is too 
long, you may create radio interference 
over a wide area. With a 5-foot antenna 


on an ordinary home-type radio receiver, 


you should be able to hear the oscil- 
lator signal 20 or 30 feet away. 

A simple portable receiver is shown 
in Fig. 2. It is a crystal set followed 
by an audio-frequency stage. The de- 
tector is a CK707; it was found more 
efficient than the usual 1N34. The 
amplifier uses a CK722 junction tran- 
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sistor, although a CK721 provides still and so on. The length of antenna you 
more gain. Two penlight cells power 
the transistor. 

With this receiver, signals are audi- —. 
ble several feet from the oscillator. Thus Be , ( ») 
if the “transmitting antenna” is strung oe 
across the ceiling of a small room, the ‘ | ile Y 
signals will be heard over most of it. de 
A small antenna, perhaps a foot or 
two, may be added at the receiver if Fig. 2—Schematic of the receiver. 
necessary. Of course the Superloop (at 
the receiver) should be tuned to the may use depends upon your location. 
same frequency as the oscillator. Adjust If you live in an apartment house, your 
the iron core of the Superloop for maxi- antenna must be a very short wire. 
mum output. Otherwise you may hear from your 

The receiver uses such tiny compon- neighbors or even the FC( 
ents that the chief problem is mounting 
them. In the photo shown, parts are Parts list for transmitter 
mounted on a plastic sheet. Leads are fae J aaa t 4 aa SO unt 
passed through small holes drilled in — |—300' yuf, mica, 400 volts, capacitor: 1—.0l uf 
the plastic. Thus the parts are held in — Paper or ceramic, capacitor 20-20 uf, 250 volts, 

. . electrolytic 1—ti7L7-GT ibe I—octal socket 
place by their own leads. All soldering —|—siug-tuned broadcast oscillator transformer: |— 
is done under the plastic sheet. If de- Power transformer, |50-volt secondary @ 15 ma (or 

° . more): |—s.p.s.t. switch: |—phone jack; |—pin jack 
sired, each part may be held in place 

with polystyrene cement. When com- Parts list for receiver 

pleted, the plastic subchassis is put in- Cosmetic. "| Ree on + . — a Far 
side a plastic box to protect it. This | CK707 crystal; !—a-f upling transformer, 20,000 
may be a cigarette case, for example, pa i, nant coli Sete eet aud a 
which can be carried in a shirt pocket. 2—jacks for phones 

The Superloop is an antenna coil now 
available in most radio stores. It has If a more powerful receiver is needed, 
an adjustable iron core. The tap is not try a superhet tuner. (See “A More 
used here. The coupling transformer is Compact Battery Portable,” September, 
manufactured by Gramer. It is a tiny 1954, page 90). The speaker and out- 
unit only 11/32 x % x % inch and _ put transformer are not needed here, 
weighs only a fraction of an ounce. and one audio stage may be sufficient. 

If your oscillator uses an antenna Such a portable set may be built 
from 5 to & feet long, this receiver within a space % x x 2 inches or less 
will pick up its signals 3 or 4 feet It will pick up signals from the oscil 
away. With an antenna 15 feet long, lator up to 20 feet away when a short 
the effective range is nearly doubled, transmitter antenna used END 


FINNEY ANTENNA-SCOPE 


To speed up the time-consuming point-by-point method of plotting an antenna 
pattern, an antenna-pattern plotting and gain measurement instrument, the 
Antenna-Scope, has been designed by the Finney Co. 

The Antenna-Scope displays on the screen of a polar oscilloscope the true voltage 
field pattern of any antenna being tested. The speed at which this pattern is 
traced is limited only by the antenna rotation rate. Antenna speeds of 30 to 60 
r.p.m. are used and a complete field pattern is plotted in 1 to 2 seconds. The 
Antenna-Scope provides full coverage through the 50- to 1,000-me range. 
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SWINGING CHOKES 
AND POWER-SUPPLY 


REGULATION 


Long used in transmitting circuit 


ANY modern audio output 

circuits are operated class 

AB, causing large fluctuations 

in plate current. Two 6V6 

tubes operated under recommended 
push-pull conditions, for example, 
swing from a total cathode current of 
73 ma at zero signal to 105 ma at full 
output, a rise of over 40‘. In normal 
power supply circuits such a rise in load 
current would result in an appreciable 
drop in d.c. supply voltage. This drop 
would reduce the available maximum 
output, and possibly introduce distor 
tion (the bias becomes incorrect for the 
changed B voltage). So it is obviously 
desirable that the power supply be well 
regulated. 
Some output-stage designs 
transmitter type triodes or large output 
pentodes connected as triodes, biased for 
class-B operation, demand even greater 
current 


using 


relative changes in between 
zero-signal and full-output conditions. 

The voltage drop as the load current 
is increased is due to two effects: the 


transformer windings, 


a oe 


es 
+} 

7 

+ 


voltage drop in 
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Fig. 1—Power supply characteristics. 
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zs valuable in some types 


plies. Fundamentals and destgn factors 


By NORMAN H. CROWHURST 


chokes, and across the rectifier, and the 
inherent characteristic of the filter cir 
cuit that follows the rectifier. 

The latter factor is not always ap 
preciated. Fig. 1 includes a_ typical 
curve for the d.c. output voltage with a 
capacitor input (reservoir) type filter 
and an assumed loss, due to the various 
voltage drops listed above, of 
However generous are the proportions 
of the transformer, rectifier and choke, 
the voltage characteristic of such a cir 
cuit cannot be better than this curve 

To offset these various 
voltage drop as load current is in 
creased, the swinging-choke type of 
filter is sometimes used when the cur 
rent taken by the output tubes varies 
with sizgnal. Fig. 2 shows a simple rec 
tifier, choke, and filter capacitor ar 
rangement for this circuit. Fig. 3 shows 
how the waveforms change to produce 
a rising output voltage characteristic in 
a theoretical 
signed for thi 


Zero, 


sources of 


resistanceless circuit de 
purpose, 

In Fig. S-a the inductance of the 
large enough to smooth out 
fluctuations in the output current from 
the rectifier to a considerable extent; 
so the choke current has a steady value 
with a slight ripple imposed on it. The 
output voltage from the choke has very 
little ripple at all due to the further 
smoothing effect of the filter capacitor 
As the rectifier is conducting al! the 
time, the output voltage is the average 
value of the voltage at the input to the 
choke, neglecting the effect of resist 
ance drops. So the output voltage from 
a choke filter is 0.637 times the peak 
value of input voltage (or 0.9 times the 


choke is 


nput 


eforms a at 


‘ voltage). 
Fig. 3-b 
beyin Ihe 


hows the 


uration itive current 


swing becomes \ \ eaky due to sat 
uration; the negati' irsion become 
flatter, making 


metrical. The « on the 


eform asym 
output volt 
tendency tft e to a 


ave 1s a higher 


point on the Input eform, a the 
positive-going p to make the 
filter 


(The vertical line in t ( 


capacitor act a i true reservolr 
irrent wave 
indicate the vhere the cur 
rent in the choke cl ovel 


plate of the recti o the 


form 

from one 
other. At 
no point, ! current ac 
tually fall to » a ! thi time it 
merely change ipl rom 
to the other.) 


howevy 


one plate 


+ ~- 


Fig. 2—Choke-input full-wave rectifier. 

big >~¢ ow the ( rranvement 
with inced, The 
proce a change 


over Trom ( ! t low current 
to capacitor inpu t! current The 
imilarity j n nt can be een 
by compar! eforms of a 
capacitor-input ¢1 t hown in |] 


I iy. | how 


in produce a 


would pro 
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Fig. 3- 


duce a level output at 0.637 of the peak 
a.c. input, for current values above the 
point where the large 
enough to prevent the filter capacitor 
from acting partially as a 
(The reservoir 


inductance 1s 


reservolr, 
action accounts for the 
upward sweep of the curve toward zero 
current.) 

A swinging choke with no resistance 
would produce a characteristic 
following the full choke curve up to the 
point where saturation beyins to set in. 
At this point it will begin to rise toward 
the capacitor input 


losses 


characteristic (if 
the same capacitor value is used in both 
The dotted curve in Fig. 1 shows 
the final result when the effects of 
losses due to resistance in the plat 

transformer, and rectifier are 
taken into These 
duce a voltage drop from the ideal curve 
directly 
one in which the dx 
comes virtually constant over a certain 


choke, 
account losses pro 
proportional to current, but 


output voltage be- 


range, as shown 

The whole action is rather compli 
cated, and a completely satisfactory 
mathematical analysis of its behavior 
has never been published. At one time 
it was assumed that the inductance of 
the choke had a constant value through- 
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Waveforms of swinging-choke operation at various load currents. 


out each rectification cycle. The output 
voltage of such an arrangement was 
then analyzed as the inductance was 
varied. The curves of Fig. 3 show that 
the assumption of constant inductance 
during a cycle is not strictly true. Using 








Fig. 4—Choke inductance-current char- 
acteristics drawn on log-log scale. 


this principle as a basis, an ideal swing- 
ing choke would have an 
that reduced in inverse proportion to 
increasing load current, as represented 
by the straight line joining AB in 
Fig. 4. 

Investigation of a 


cored 


inductance 


variety of iron- 
inductances with direct current 
flowing showed that the curve of in- 


ductance against current, as represent 
ed by ACB in Fig. 4, has inherent rel 
tions that never depart 
the proportions shown. A logarithm 
used, so the distance | 
two points on the curve repres 
ratio between the currents or 
those points, rather 
difference between them. 

The inherent ratio of these 
tions is incorporated into the d 
chart, so the optimum inductances 
at a current, represented by point ( 


very tar fron 


scale Is 


ances at 


that bears a definite relationship to the 
minimum and maximum currents, rep 
resented by points A and B, can 
be calculated from 
circuit requirements. 

In practice, although the theory r« 
mains somewhat doubtful, this method 
of calculation has proved useful in pré 
paring a chart for finding a choke wit} 
the right characteristic for a job. The 
quantities required for the chart are 
maximum and minimum currents and 
the d.c. output voltage, using full-wave 
rectification at a supply frequency of 
50 or 60 cycles. Using a straightedge 
as shown in the key on the chart gives 
us the inductance and current rating for 
a choke, having its optimum value at 
the current rating specified. 

To give an example of the chart’s 
use, suppose that the two 6V6’s mer 
tioned at the beginning of this article 
are used in an amplifier where the total 
B supply current consumption at zero 
signal is 100 ma, rising to 135 ma at 
full output. The chart shows that the 
design figure should be a little over 120 
ma, and with a supply voltage of 285, 
as recommended by the tube manufac 
turers, the inductance required is about 
3.8 h. In practice a 4-h 120-ma choke 
would serve this purpose well 

A small practical point for amplifier 
using choke-input filters: a ticky 
of hum, similar to static hum, is 
times heard. This is due to the sudden 
current change-over in the rectifier cit 
cuit, referred to earlier, which can pro 
duce by induction extremely sharp 
pulses in various parts of the circuit. To 
this, a simple method is to 
use a small capacitor at the input end 
of the swinging choke (Fig. 5). It 
value must be smail enough not to in 
terfere with the choke action 
ably at low currents, but large enoug! 


= 


alway 


knowledge of the 


Kind 


ome 


overcome 


apprecl 


Fig. 5—Adding a small input capacitor. 
to smooth off the sharp negative-going 
points of the voltage waveform 
input to the choke. This 
suddenness of transition from one plat 
to the other in the rectifier 
values for this input capacitor are fron 
0.1 to 0.5 wf, depending upon its appli 
cation. It should have a generous volt 
rating because of the relatively 
large ripple current it will carry 


it the 


avoids the 


Suitable 


ape 


END 
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DDING AFG TO YOUR 


By A. RINGEL* and E. R. GUNNY* 


DRAWBACK of the average FM 
home receiver is drift during 
the warmup period. Even 
though, percentagewise, the 

change is remarkably small for a com- 
mercial receiver, it is great enough to 
cause most users to condemn the unit 

unsatisfactory because the sound 





Se 
Fig. 1—The equivalent a.f.c. circuit. 
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Fig. 2—Resistor is replaced by tube. 


becomes mu hy in a short time after 
being set on a station Some receive 
are available with automatic frequency 
control. This feature eliminates the 
isual tuning difficulties, but makes the 
kM receiver too expensive ever to be- 
come as popular as the a.c.-d.c. table 
radios. 

This article describes a simple but 
effective a.f.c. circuit that can be added 
to any FM receiver with a few parts 
and without any need for special test 
equipment. 

Any FM receiver, whether it uses a 
discriminator or ratio dectector, pro- 
duces at the audio end a d.c. voltage 
proportional in amplitude and phase to 
differences in frequency between the 
desired and the actual center fre- 
*HUGHES AIRCRAFT COMPANY 
Culver City, Calif. 
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quencies. We shall call this the tuning 
error. When the oscillator drifts above 
the correct frequency, the d.c. voltage 
at the discriminator swings from zero 
volt to some positive value. Below 
the correct frequency, the d.c. voltage 
is negative. When the set is correctly 
tuned, the discriminator voltage is zero. 

To correct for oscillator drift and to 
make tuning less critical, means must 
be provided to vary electrically the 
oscillator frequency in response to the 
d.c. voltage of the discriminator. 

Fig. 1 shows the equivalent a-f.c. 
circuit. By varying R., a control resist 
ance, effective capacitance of the main 
tuning capacitor and auxiliary capac- 
itor ©. can be changed. This results 
in a change in oscillator frequency. 





Lance 


tion of the gn 

become mo 

tance of the 
istance 


ct of ¢ lo 


1eney Ihe operat 
prid become 


vhen the 


ing le oscillator 


470K 


the plate 
» 


in Fig é» 


rie i uh 


When the 
the plate 
e The 
hunting 
mscillator 
reversed 
ve, ral 
The con- 
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ty to be 
the tube. 
tends to 


voltage 


Underchassis view of tuner showing components added for a.f.c. operation. 
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quency until 
is zero. The 
is determine d 
of the 
higher the 


the discriminator voltage 
effectiveness of this circuit 
by the 


control tube 


transcon- 
used. The 
the better 


solely 
ductance 


transconductance, 


Parts for a.f.c. circuit 


Resistors: |—47, |—330, | 
megohr 


33,000, 1—470,000, I—I 
» watt 
Capacitors: |—i0 py, | 
| 0! uf, 200 volts. mica 
Miscellaneous: |—choke 
ture tube and socket 


100 uf, 200 volts, mica; 


25 mh: 1—6K4 subminia- 


the 
tube are 
% 636, 


used in 


control. Some satisfactory 
the 6C4 ATT, O 
and subminiature 
the 


control 
12AU7 
type 6K4, 
Fig. 3-a The 
diagrams at b Fig. 3 show 
the d.c, take-off in typical 
detector and discriminator 

The choke 
an appropriate rf 
ubove B 
rf 
itor 


unit in 
and ¢ in 
point ratio- 
circuits 

the plate at 
high impedance 
plus, which is equivalent to 
ground, The resistors and capac- 
in the grid circuit serve as a low- 
pa filter. Mount the 
pos ible to the oscillator 
Plate and cathode leads should be short 
and direct While the grid wiring of 
the 6K4 is not critical, it should be run 
80 as to avoid hum pickup from the 60- 
cycle line. 


maintains 


tube a close as 


tube socket. 


PUNCI 


ANY of the 


use 


M older punch presses in 


tive-action 


today are activated by 
sliding 
a hand lever or 
held 


punch makes 
the 


a posi 
pin clutch controlled 
a foot treadle. If the 
trifle long 
than one stroke 
material and 


hy 
tre 
the 
and damages 
also may endanger 

Double strokes 
and hazardous 
by 


adle i down a too 
more 
die or 
the operator. 
and their 
effects can be 
disconnecting the 
age between the treadle and the clutch 
and by operating the clutch 
with a solenoid coupled to an electronic 
control circuit. Closing the control 
switch instantly engages the clutch and 
automatically the time 
interval required for safe and efficient 
operation of the press. 


damaging 
prevented 
mechanical link 


dog 


doy 


releases it after 


The operation of the electronic circuit 
is based on the time constant of a re- 
sistance and capacitance in 
in Fig. 1. When the switch is 
the capacitor begins to charge through 
the relay coil. The charging current is 
limited only by the d.c. resistance of 
the and the back e.m.f. induced 


series as 


closed, 


coil 


o- 
“ o 
* _ 


—~ 
\) 
dtm 


a a oe i 
Fig. 1—The fundamental circuit. The 
relay coil serves as the resistance. 
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Fig. 3-a—Schematic of a.f.c. circuit; 
3-b, c—typical circuit applications. 


PRESS CONTROL ( 


By WALTER T. STEVENSON 

flowing 
the 
until 


The charging current 
the relay coil 
holds them 
capacitor has charged. 
Fig. 2 shows the 
of the punch press control unit. 


in it. 
through 
tacts and 


con 
the 


closes 


closed 


circult 
When 


complete 


65a 


| 
Fax 


Fig. 2—The nc circuit. Relay at 
right operates the press mechanism. 
the s.p.d.t. switch is closed, C2 begins 
to charge and pulls in the relay con- 
tacts. The contacts open when the 
charging current drops below the hold- 
in level of the relay. The time that 
the contacts remain closed is deter- 
mined by the capacitance of C2 and 
the resistance of the relay coil. Adjust 
the value of C2 so the relay contacts 
open to de-energize the solenoid and 
release the clutch dog at the correct 
instant. A 4-yf capacitor is satisfactory 

for C2 in most applications. 
When the switch is 


released, C2 


‘ 


4 


After completing the wiring, tune 
the receiver to a strong station. When 
the tubes have warmed up, reduce the 
oscillator trimmer until the station can 
be tuned in at exactly the dial setting 
at which it had been received before 
the a.f.c. was added. Adding a switch 
to disconnect the a.f.c. line from the 
d.c. take-off and connecting it to ground 
(Fig. 3-a) will simplify tuning 
stations close to strong ones. 
In a.c.-d.c. FM receivers wi 
filaments in series, another 
usually be In sets having 
volt output tube, it can be replac 
a 35-volt tube. A 150-ma, 12-v 
or control tube can be added 
filament string without any 
changes. Some receivers 
35-volt output tube and usua 
with the 
this resistor 
ohm 


in we: 


added. 


alre ady 
series ilament 
value of 
by 84 
tube may be 


a resistor In 
Whatever the 
must be reduced 
another 12-volt 
the string. 
While a.f.c. 
refinement to some, 
annoying to all of us to have to 
after warmup, and persons unfamilia 
with radio may attribute the effects of 
drift to FM in general, and abandon it 
for the more familiar and comfortable 
AM band. END 


may seem an unnece 
it is subconsciou 
retune 


IRCUIT 


¢2 so the pun h 


the next 


through 
to operate 


discharges 
will be free 
the switch is pressed. 

C1 is the filter on 
and R1 is a protective 
the charging current to prevent damag 
ing the selenium rectifier. It and R2 
which slows down the discharge of ¢ 
and thus prevents burning out the 
switch contact, may be % unit 
since they are on intermittent duty. ( 
should be a paper type. It may be built 
up of smaller units and varied in « 
pacitance till it provides ufficient 
dwell” for proper solenoid operation 
Cl is an ordinary electrolytic capacitor 

To hook up the device, remove the 
mechanical linkage between the clutch 
dog and the treadle. Mount the solenoid 
as close as practical to the clutch dog 
and couple to it. Adjust spring tension, 
stroke, and linkage for proper 
tion. The lower the mechanical 
of the setup, the more precise will be 
the action. Each press has _ its 
peculiarities and must be treated a 
an individual problem. 

The control switch, a snap-action 
type, should be fitted with a cord and 
polarized plug and may be mounted 
for either treadle or knee 
The parts layout is not important but 
you must take care to avoid all grounds 
because all lines are hot to ground. END 
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Crossover network—breadboard style. 


AUDIO—HIGH FIDELITY 


By JAMES P. ROGERS* 


A fi ce ample com pon 


and a little work 


uA il] 


improve the quality of 


any good audio amplifier 


A LOW-COST CROSSOVER NETWORK 


HIS entire crossover network can 
be built for about $6—even 
if some of the parts come from the 
experimenter’s junk box. 

The purpose of a crossover network 
is to separate the bass and treble notes 
and feed them to individual speakers 
whose resonance falls within that band 
of frequencies. Even in my own rig, 
which uses identical speakers, the im- 
provement is tremendous because 
neither speaker is required to respond 
to the entire audio range. Design a fil- 
ter circuit that rapidly attenuates all 
frequencies above a certain point, and 
another that attenuates all frequencies 
below a certain point. Plot their charac- 
teristics on a graph. There will be a 
point at which the two curves coincide. 
This point is the crossover frequency. 
In my home-built network 1,000 cycles 
was arbitrarily chosen as a base from 
which to begin calculations. 

By combining two filter circuits as 
shown in Fig. 1, a network’ can be pro- 
duced to perform to the satisfaction of 
even the most critical listener. 

In calculating the values of L and C, 
you must know the impedance of the 
speakers, the crossover frequency de- 
sired, and the size of the coil forms you 
wish to use. 

In the following calculatiens speakers 
are 8 ohms each, and cleanser cans of 
the Bab-O or Kitchen Kleanser type 
were used for coil forms. 


Calculations 

For the purpose of explaining the cal- 
culations we will assume you will use 
the same values and materials as in my 
original model. Later the information 
will be translated into terms of wire 


less 
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Fig. 1—A simple two-filter network. 
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turns. For now, let us consider the 
formulas for the values of L and C: 
LI R. c __ 
6.28 f, 6.28 f. Ro 
L3 Ro cg 2 
2.56 f, 6.28 f. Ro 
L4= (1+m)—Pe_ 
n) 6.28 f- 


=(s a Mesne) 
1+m 6.28 f. R. 


where L is in henries, C is in farads, R. 
is speaker impedance, f. is 
frequency, and m is the design constant 
equal to 0.6. (The numbering of coils 
and capacitors follows Terman—cited 
above—and is used here for the conven- 
ience of readers who are able to refer 
to the Radio Engineer's Handbook.) 


crossover 


By substituting the given values of 
crossover frequency, speaker impedance, 
and design constant for the unknowns 
it is possible to find the exact values of 
inductance and capacitance needed. 


8 : I ® 
6.28 « 1,000 6,280 
L1--0.00127 henry 
or 
1,270 microhenries 


Li= 


tal 
L3 ; 
12,560 
L3 = 0.000637 henry 
or 
637 microhenries 


L4= (1+ 0.6) 


8 — 
6,280 


L4=(1") (5560) 


L4 12.8 














— nd 





Fig. 2—Arrangements of components. 


L4 0.002038 henry 


1 - 
50,240 


farad 


»,2R80 on 
0.0000 199 
oT 


19.9 microfarad 


2 2 
50,240 


6,280 & ® 


ad 


12.4 microf 


and ¢ 
necessary to 
of wire 
induc- 


Having found the values of L 
for the network, it next 
determine the number of turns 
that 


tance. The formula’ for this is: 


will produce the required 


where N is the number of turns of wire, 
a is the 
in he . b is 
inches, and Li 
henrie 

I chose 
they 
hese 
a and 6 in the 


diameter of the winding in 
the length of the winding in 


the inductance in micro- 


forms 
inex- 


cleanser car “a coil 


because were available and 


pensive dimensions provide the 


formula—a is 
that 


inductance in 


values for 


equal to and 6 to 5. Note ince 


the formula calls for the 


microhenries, the value n henries 


arrived at earlier mu converted 


Thi crossovel network ] much 


larger than comme available 
units and could no reworked 


for greater « 
It performed oOo well owever, 


ompactne 
that no 
ation nec ary 


modifi were 


Space wa not consid d important 
to reduce losse« 


Thi 


the amplifier 


although wire size wa 

» No. 18 wire wa ] ] eemed 
especially important ince 
that the network i 


with a 


with employ a 


pair of 807’ voltaye of 450. 
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AUDIO—HIGH FIDELITY 
now have 


From the information we 
we can compute the required number of 
for our coils. 


L1 


wire turn 


Construction 
Drive a nail through a piece of wood, 
and drop the wire spool over the nail. 
Wind the wire by hand from the spool 
onto the cleanser can. In starting the 
winding, pierce a small hole in the fiber 
side at the end of the can containing the 
pouring perforations. Pass 
of the wire through the hole in the fiber. 


Then feed it through one of the perfora- 


6 or & inches 


tions in the metal end 

As the first layer of the 
completed, carefully wind a 
friction tape around the coil 
vides insulation between the layers and 
also holds the first layer in place while 
the second ji 

(Note that the inductance formula is 
not entirely correct for a bank winding. 
However, it worked out 
for the author, who checked 
with an audio oscillator—a 
and a 
Variation in the 
light diifer- 
point 


winding is 
layer of 
This pro- 


being wound 


approximately 
his cross- 
over point 
frequen vy record could be used 
vacuum-tube voltmeter 
inductance would result in 


ences in the crossover and im- 
neither of which are particu. 


Editor) 
f 


required number of turns is 


pedance 
larly critical 
When the 
reached, plerce a 
side of the cleanser can and feed another 
6 or 8 inches of the wire through the fiber 
and then through another perforation in 


Solder a 2-connector 


econd hole in the fiber 


end 
trip to the metal end and cut 
to the correct 
ecuring to the 


the metal 
terminal 
the two protruding wires 
length for 
tefore the 


terminals, 
slip a 
piece of spaghetti over each to protect 
it from the sharp edges of the metal top. 

After the coil 
good coating of varnish o1 
protect the insulation 
loosening of the turns 
metal ends of the can in no way changed 
the characteristics of the network.) 


wires are soldered, 


is complete give it a 
coil dope 
and 
(Removing the 


prevent 


‘haracteristics of the network 
and without attenuating pad. 


Fig. 
with 
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The network is laid out breadboard 
fashion with the components arranged 
as in Fig. 2. The base is a piece of 5-ply 
wood measuring 7 x 14% x % inches. 
Each coil is fastened to the base by % x 
\%-inch wood strips 6% inches long. The 
strips are passed through the coil form 
from end to end and held in place by 
wood screws. 

The three capacitors are mounted be- 
tween the coils, using single-connector 
terminal strips. A 2-connector terminal 
is used at one end of the base for the 
input and a 3-connector terminal at the 
other end as the output. 

All that remains is to connect the 
various components with suitable hook- 
up wire 

There are two optional features. The 
unit may be mounted on a standard 
panel for rack mounting, as I did, or it 
may be placed inside the speaker cabi- 
net. The second feature is a pad at the 
output of the high-frequency network. 
Because of the extremely low reactance 
of the low-frequency speaker voice coil 


Parts for crossover network 

i—12 pf, 1—20 pf, 1—40 uf, 450 volts 
capacitors; 3—cleanser cans; 4—2-connector termina 
strip; 5—I-connector terminal strip; |!—3-connector 
terminal strip; 2'/2 pounds—No. 18 enamel wire 
1—7 « 14/2 « %-inch board; 6—I'/,-inch wood screw 
7—/,4-inch wood screws; hook up wire 


electrolyt 


T-pad was inserted between the output 
of the high-frequency section and it 
speaker, and the highs attenuated 5 db 
then occurs at 1,000 cycle 
Theoretically, I suppose a 
should have been used, but I did 
have one, and the high resistance 
disturb anything. ( 
another use for the pad is to compensate 
for different room acoustics and listener 
preferences. ) 

Fig. 3 shows graphically 
pardon the expression—the characteri 
tics of the network both with and wit! 
out the attenuating pad. 

With or without the pad this econon 
ical network will improve the perforn 
ance of any sound system and can | 
constructed in a spare evening. EN 


Crossover 
1-ohm 


not seem to 


fy 
you 


from 10 cycles to roll-off, there is a 5-db 
loss, causing an unbalance between the 
highs and lows. The result is a crossover i eens tids 
at about 800 rather than the calculated * 
1,000 cycles. To conteract this a 500-ohm 
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A new sound reproducing system, the Radial Exponential Transducer, has been 
demonstrated at the Buhl Planetarium, Pittsburgh. Designed by engineer Anthony 


Doschek, the system is primarily intended for high-fidelity speech and music 
reproduction in commercial and industrial applications. 

The acoustical principle involved is similar to that of the exponential horn 
except that transformation of the acoustic energy takes place via an exponentially 
expanding, ring-shaped air load rather than the conventional columnar load. The 
exponential curve is generated by a very rigid circular structure, critically spaced 
and bolted to the plane of either a floor, wall or ceiling. The “mouth” of the trans- 
ducer is actually a slot turned back on itself through a full circle of rotation, 
thereby radiating sound uniformly over the entire listening area. Five speakers 
are used to achieve smooth response from below 20 cycles to beyond the limit of 
audibility. 


RADIO-ELECTRONICS 





New! 3 Years in Development 
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SERVICING 


‘art IX—Equaltzation and frequency response 
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By JOSEPTI 
HE 
hi-fi 
and correction may 
sary. The simplest and most fre- 

quent cause of a shift in playback 

characteristics is a stylus. The 
translation loss at high frequencies in- 
rapidly as flats are formed on 
the needle. Long before a needle becomes 
dangerous to records, its ability to trace 
the frequencies above 7,000 cycles de- 
enough to reduce output 
above this region by as much as 6 db. 

The simplest and best check for this is 

the translation-loss test on the Cook 

eries 1OLP record 

The simplest and quickest way to 
check equalization is with the Clarkstan 
102M and 

a scope. This dise is recorded with LP 

pre-emphasis. Played back with a good 

LP equalizer it will produce a reason- 

ably flat trace. Played back with old 

AES, RIAA other 

equalizers, the will show varia 

flatness on both ends. The 
rise at the high-frequency end for the 

new RIAA standard will be about 2 

} db, and for the old AES about 4 o1 

5 db at 10,000 cycles 

If you have any difficulty obtaining 
or maintaining synchronization with the 
certain 


playback equalization of a 
system may change with time 
become neces 


worn 


CTeASECS 


tertorates 


sweep-frequency test record 


new standard, or 


trace 


tions from 


record, it is an almost 


c 
. 
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sweep 


Various response patterns. 


MARSHALL 


sign that wow is excessive. While using 
the sweep watch for signs of 
distortion, and tran- 
sient response. If your scope is sensitive 
enough, it is best to connect it directly 
to the output of the that 
troubles caused by following portions 
of the system are eliminated. Distortion 
is evidenced by a doubling of the trace 
at the high-frequency end and by a 
sharpening of the wave shape at low 
frequencies into a triangular, rather 
than sine-wave, form. Resonances 
indicated by bulges at the resonant fre- 
quencies or band of frequencies. Tran- 
sient response can be checked by watch- 
ing the very beginning of the 
If the system reacts to the synchroniz- 
ing pulse by producing echoes or hang 
over, the initial portion of the 
will be followed by a weaving 
rather than a smooth one. Some of these 
effects are indicated in the drawings 
of Fig. Re 

If a scope has a sweep magnifying 
circuit, it is possible to examine the 
trace minutely from beginning to end 
and the exact point at which any dis 
tortion occurs—as well as its nature— 
is much more easily determined. A 
study of the leaflet which comes with 
the Clarkstan record, and some experi 
ence, will soon make you familiar with 


record, 


resonances, poor 


preamp so 


are 


trace. 


trace 
curve 











KOQUIPMENT 


the various patterns and their signifi 
cance, 

A more exact, though more tedious 
method of checking equalization i 
using a steady-state’ test-frequency 
record and an output indicator. When 
the budget for test records is limited, 
the Cook series 10 is probably the most 
useful single record because it permits 
the greatest variety of tests. It is also 
the only one which covers the complete 
audio range from 20 to 20,000 cycle 
and is, therefore, the only one which 
offers a measure of the 
those very high quality pickups which 
go beyond 10 or 12 ke. A useful proce 
dure with this record is this: 

1. Play side B with the equalizer set 
for the LP curve. Watch the output 
indicator or wattmeter. The 
should be almost the same (say within 
3 db at most) for all the test tone 
in band 1. Listen for a change in pitch 
on each tone; such a change will indi 
cate wow. 

2. Measure the intermodulation at the 
beginning and end of each of the two 
IM bands. When the record is new, the 
IM should run from about 3 or 3! 
with the finest pickups to 5° 
average pickups on the outermost band 
and should not rise to more than 5 to 
8°; on the innermost one. If the rise 


response of 


reading 


2? or 


with 





Fig. 2—Types of equalizer circuits. 
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So ce em 


ELECTRONIC 


SWITCH 


The basic function of the Heathkit 
Electronic Switch Kit is to permit 
simultaneous oscilloscope observa- 
tion of two separate traces which 
can be either separated or super 
imposed for individual study. This 
is accomplished through the use of 7° 
two individually controlled inputs 
working through amplifier, multi 
vibrator, and blocking stages. The 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope. A 


typical example 
ness would be simultaneous observation of a signal or 


MODEL S-2 


‘23°. 


of useful- 


waveform as it appears at both the input and output 


stages of an amplifier 
APPLICATIONS 

An Electronic Switch has many 
the over-all operating versatility of y 
It can be used to check 


crossover networks — phase 


amplifier distortion 
inverter c 


applications to increase 


our oscillos« ope, 
audio 


ircuits—-to measure phase shift—special 


waveform study, ete. The instrument can also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 


necessary wave form response 


information without incurring the expense of 


an additional instrument. Ownership of this instrument will reveal many entirely 


new fields of oscilloscope 
=. = enn Switch Kit 


application and will quickly justify the modest cost of 


Heathkit 
VOLTAGE CALIBRATO 


KIT 


| Weathhit 
LOW CAPACITY 
RI PROBE KIT 
No. 342 
$350 


Shpg. Wt. 1 Ib 


MODEL VC-2 


50 | Capacity Probe permits observat ’ 
$ complex TV waveforms without di 
* 


Shpg. Wt. 4 Ibs 


Another useful oscillosec 


An oscilloscope accessory, the 342 Low 


ition of 


tortion. An adjustable trimmer pro 
Vides proper matching to any conven 
tional scope input circuit. Excellent for 
high frequency, high imped 
broad bandwidth circuit The attenu 


ype ition ratio can be varied to meet 


accessory particularly in circuit develop- 


ment work and in TV and radio serv 
work The 


voltage measurements 


by establishing a relationship on a compari- 
son basis between the amplitude of an un 


known wave shape and a known output 


the voltage calibrator. Peak-to-peak voltage 
values are read directly from a calibrated 
without recourse to involved 


panel scale 
calculations 


FEATURES 


To off-set line voltage supply irregularities, 
the instrument features a voltage regulator 
position on the 
panel switch by-passes the calibrator com- 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 


tube. A convenient “signal 


test leads 


RANGES 

With the Heathkit Volt 
age Calibrator it is pos- 
sible to measure all types 
of complex waveforms 
within a voltage range of 
.O1 to 100 volts peak-to- 
peak. Build this instru- 
ment in a few hours and 
enjoy the added benefits 
offered only through com- 
bination use of test equip- 
ment. 


Voltage Calibrator provides 
convenient method for making peak-to-pea 


with an oscilloscope 


lividual requiremen 
“ Sere 
: AWeathhet 
SCOPE DEMODULATOR 


PROBE KIT 


_ No. 337-¢ 
- $359 


Shpg Wt. 1 Ib 


of 


Extend the usefulness of your oscil 
loscope by observing modulation 
envelopes of RF or IF carriers 
found in ‘T'V and radio receivers 
The Heathkit Demodulator Probe 
will be helpful in alignment work 
as a gain analyzer and a signal 
tracer, Easy construction with the 
new modern printed circuit board 
Voltage limits are 30 volte RMS 
and 500 volts D.¢ 


\ 


ATH company 
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does exceed 2 or 3%, check the needle, 
alignment, and tracking. If you do not 
have an IM analyzer, it is possible that 
you can detect a rise in IM by ear. It 
takes a very critical ear to discern a 
rise from 3 to 5‘; but if you do per- 
ceive a rise from the outermost to the 
innermost grooves, the chances are you 
have at least that much rise and 
ably a good deal more. 

3. Band 3 of side B sweeps 
end of the spectrum down to 
The output should give 
form response (with the LP equal 
at least down to 50 cycles and 
ably all the way down to 20 
Listen carefully through this b 
it will reveal arm and cartt 
nances, speaker resonance, and t 
and compliance troubles. Re 
indicated by a sudden rise in 
some portion of the 
tracking or compliance will 
denced by a buzzing or a f 
This is also an excellent band 
ing frequency doubling in loud 
Since very few systems are c: 
reproducing fundamentals be 
cycles, listen very carefully a 
sweeps below that point. On a 
with no distortion, you should 
sudden, very marked reduction or com 
plete cutoff at some point below 40 
cycles. Most speakers, however, « 
duce frequency doubling and 
will continue to emit sound; 
sound will suddenly rise about 
tave in pitch. 

4. Turn the record over to 
change the equalizer to the 
tion of treble. This side will p 
flat only with an equalizer whict 
not de-emphasize the highs. Amp 
which do not provide a flat posit 
show a 
and the slope at 
good check of equalization I 
that you play the 1,000-cycle b: 
adjust the output level, and the) 
the pick up to the sixth band, 
ke band—unle the pickup 
the very wide range type. I 
because the bands above 10 |} 
ject to rapid wear and shoul 
served for use when they are 


meter 


sweep bat 


lope at the high-frequen 
10,000 eyele 


needed. 
If the amplifier in question 
have a flat position, this se 
bands can be played back with 
equalization. The bulletin which 
with the records gives a table 
the readings for an LP curve 
portion gives a reasonably flat re : 
the chances are it will provide good 
equalization in all equalizer posit 
5. Note the reading on the 
cycle band as compared with the 


CURVE RESPONSE 

(1 volt at 1 ke) 
Curve Reading 
LP .-15 db or 0.15 to 
New RIAA~14 db or 0.20 to 
Old AES 12 db or 0.25 to 








ence reading on the initial 1,000-cycle 
band. This is necessary for the transla- 
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PUSH-PULL 


OSCILLOSCOPE KIT 


FOR COLOR TV 


= at 


BRAND NEW DESIGN: The new Heathkit Model 0-10 Oscilloscope would be something 

special at any price, but is almost unbelievable at $69.50. Completely re-designed scope 

has broadband amplifiers for color TV work and offers brilliant overall performance 

Vertical frequeney response within 5 db from 5 eps to 5 me. Even more astounding, the 

response is down less than 1! 9 db at 3.58 me. the color TV syne burst frequency. It is 

essential that scopes for color work have the roadband characteristies 

PRINTED CIRCUITS: Two pr reuit be is used in this fine instrument to insure 

stable, consistent performance *roblen ved by pre-engineering of boards, and their 

use guarantees completed ur ve same cl icteristics as lab development 

model. Printed circuits simplify c¢ i ind save | 

NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 eps to ing controle for toaan 

over 500,000 eps, 5 times the usu ref t us price range. An entirely new cireuit intro- taneous, definite post 
duced for the first time in any Heathkit Uoning without bounce MODEL O-10 


or overshoot 


Simplifiec s 

spaee eooumes FEATURES: (ther outstanding characteristics of this prof 

tion technique of oscilloscope are: Built-in 1V peak-to-peak reference for calibra 

Miche pay cae tetins plastic CRT face-plate; 5° 5UP1 CRT; push-pull hor. and ve le 

construction made tion amplifiers; hor. trace width expandable to 3 times diameter of CR a 
possible n of the signal; deflect 


p through tube to allow inspection of any small portion i 
” Use O sinule z 
Arges nsitivity, .025 volts per inch; wiring harness pre-formed ar 


printed circuit . ae Ps 
board to save construction time and insure profe il appearance and Shpg Wt 27 Ibs 


“Ne operation. Incorporates efficient retrace blanking. Frequen 
ited step attenuator at the vertical input. Entire tube f 
No foldover on vertical over-load. Performance obtainable 
in much more expensive laboratory models 
Uses 5UP1, 6AB4, 6B07, 12BH7, 6CB6, 1L2AT7, 2-12AU7.¢ 
throughout so that outstanding performance character 
Chen, hes aade molded condensers are used in all coupling and by-pa 
chassis construction : produces professional appearance in keeping with the pr 
and wiring. Possible : 
only through use of ms eee cee ee SO 
pre-cabled wiring har- : : a ee ames EWR 
hess, and simplified 
prratee clreuit NEW 


,0ards | 5BP1 CR TUBE 


m5 NEW Meathhit 
es” Aeathhit | 5” PRINTED CIRCUIT 


3” PRINTED CIRCUIT | OSCILLOSCOPE KIT 
OSCILLOSCOPE KIT \ MODEL OM-1 


1 ”* 
" 1 $3959 “x” 
MODEL OL-1 “3 
50 Shpg. Wt. | .T) 
$295! wake VEREATILE INSTRUMENT: 1 


Oscilloscope represents an 


wz dollar value in reliab 
1 ” ing 
62 ment. Full 5 inch CR 
New easy-to-bulld printed circult board 


3GP1 CR TUBE with high insulation factor 


cult boards for ease 
constant circuit characterist 


New compact utility Scope—light- New Heathkit instrument styling | rugged component mounting. | 
weight— portable for service work charcoal gray panel with high reada servicemen, students, experime 
bility white lettering ‘ flat , 
Deflection plate terminais—ideal for = rage of ampichers fat w 
ham transmitter modulation monttor- New Heath twin triode sweep gener- 7 db from 10 eps to 500 ke 
ing ator 15-100,000 cycle sweep eps. Also features new Heat! 
high definition white lettering for 
! 


EXCEPTIONAL VALUE: |! rand new Model OL-1 Utility Oseilloseope is designed 


ally for portable applications s¢ outside servicemen or persons performing field 


conditions 

DESIGN FEATURES: A |. 
afford. Other features are: adj 
to deflection plates; direct coupled 
aweep and syne; 60 cycle line 


tests can have the advantage 1 pe available. Then too, it is ideal for home workshop 
the ham-shack, or as an “extra” scope e service shop. It is compact, light in weight, 
botncedl t 


rprisingly versatile in operation. An outstand nstrument for the price 
Front panel controls are wnch-tested” for ease of operation and convenience. Printed terminal reference voltage; prote 


circuit board used for constant circuit performance. Assembly time cut in half' knob styling. 
SPECIFICATIONS: Vertical amplifiers feature frequency response within 1 db from 10 
eps to 100 ke, and within 5 db from 5 eps VOW) ke ‘ , vity .2 volts per inch at 
1 ke, with input impedance of 12 i 
Horizontal response within | on py ( ‘ within 5 db from 5 eps to 


500 ke. Hor. sensitivity .25 volts 1 ne mpedance of 15 mmfd shunting 


10 megohms. Sweep generator cover ‘ 100,000 eps with stable positive lock-in 
circuit. Cathode follower input in beth v nd her. amplifiers; push-pull vertical and 
horizontal deflection amplifiers; 3° CRT, electronic positioning controls for wide range of C '@) eal Pp  @ | al y 


vertical and horizontal spot deflection; provision for internal and external syne; 60 cycle 


line sweep. New modern color styling and unusual performance make this instrument an B E N T @) N H A 4 B (@) R 2 '@) 


outstanding value. 
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MULTIMET 
KIT 


The new Heathkit 
must to complete 
lineup of any well 
Here is an 
every 


Multimeter is a 

the instrument 
equipped service 
shop instrument packed 
with desirable service Fa 
many of which are not found in other 
Multimeters. All of the measurement 
ranges you need or want. High sensi 
tivity 20,000 ohme per volt DC; 5,000 
ohmea per volt At 


w& ADVANTAGES 


Complete portability through freedom 
from AC line power 
ranges of direct 
microamps up to 15 amperes 


operation 
current 
can be safely 
in KF fields without impairing accurac y of 
ment 


%& RANGES 
Full seale AC and 1D 
1500 and 
15, 150 and 
measured from 
10 to +6 


sdb 
%& CONSTRUCTION 
Vhe Heathkit MM.-1 


mounting assembly procedure 


from 


features a unique 


With this 


n 
. linn! hin 
gy, 1D 
1 


provides 
measurements from 


voltage ranges are 01.5, 5, 50 


versal 
aves 


A 
g ot 


y rev 
t 
Poe ‘eumin 
Sranster™ : 

tar ends 


All; 
my Y 
tore! phi, Pree 


1] 
Se On 


Msi t 4,5 


4: 


service 

150 
operated 

measure 


MODEL MM-1 


$26*° 


150, 500, 


»,000 volts. Direct current ranges are 150 mic roamps 
100 milliamperes and 15 amperes 


Resistances are 


ohms to 20 megohma in 3 ranges and db range 


resistor ring switch 
method of assembly 


the precision resistors are wired to the rings and range switch before actual mounting of the 


switch to the instrument panel. This procec 


lure affords the advantage of simpler construction 


yet complete accessibility of precision resistors in event replacement is ever required, Ohm 


meter batteries were selected for convenien 
available types are used. Batteries consiat 


batteries and necessary test leads are fur 


Aeathhit 
HANDITESTER KIT) 


MODEL M-1 t 


$1450 | 
3 Ibs | 


and 
will easily prove its worth 


Shpg. Wt 


The Heathkit 
Model M-1 Handi 


tester readily 


a compact, portable volt-ohm milliam 
meter. The amall size of the amooth gleam 
ing molded bakelite case permits the in 
strument to be tucked into your coat 
pocket, toolbox or glove compartment of 
your Always the for 
those simple repair jobs 


RANGES: 

Despite ita compact size, the Handitester 
is packed with every desirable feature re 
quired in an instrument of this type. AC 
or DC voltage ranges, full scale, 10, 30, 
300, 1,000 and 5,000 volta. 2 convenient 
ohmmeter ranges 03,000 ohms and 0 
300,000 ohms, 2 DC milliammeter ranges 
0-10 milliamperes and 0-100 milliamperes 


CONSTRUCTION 
The 
meter 
resistors to 


car Handitester 


100 microampere 
which ia shunted with 
uniform 1 = milli 
ampere load in both AC and DC ranges 
This design allows the use of but 1 set of 


1°%% precision divider resistors 


instrument uses a 
movement 


provide a 


on both AC and DC and pro 
vides a simplicity of awitch 
ing. A amall hearing aid type 
ohma ad just control provides 
the necessary zero adjust 
function on the ohmmeter 
range. ‘The AC rectifier circuit 
uses a high quality Bradley 
rectifier and a dual half wave 
hookup. Necessary test leads 
and battery are included in 
the price of this popular kit 
5 ‘s Se a 


fulfills 
major requirements for 


ce of replac ement and only standard commercially 
of 1 type C flashlight cell and 4 Penlite cells. All 
nished with the kit 


AWeathhil RESISTANCE 
SUBSTITUTION BOX KIT 


MODEL RS-1 

46 standard KR'TMA 1 watt 
resistor values het ween 15 $55° 

ohms and 10 megohms with 
an accuracy of 10°) are at 
your fingertips in the Model 
KS-1 Resistance Substitu- 
tion Box kit. This sturdy 
attractive accessory 


many times over as a time 
sa Ving device. Order several 
Shpg. Wt. 


today 24 
bs 


| AWeathhit CONDENSER 
SUBSTITUTION BOX KIT 


MODEL 
18 standard RTMA CS-} 
values are available 
from .0001 mfd to .22 
mfd. An 18 
switch set in the panel 
of an attractive bake 
lite case allows quick changes 
without touching the test 
leads. Invest a few minutes 
of your time now and save 
hours of work later on 


position 


50 

$5° 

Shpg. Wt 
2 Ibs. 


EATH company 
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tion-loss test to come. It also gives a 
pretty good check of equalization. The 
table gives the approximate readings a 
10,000 cycles for the several commonly 
used curves when the 1,000-cycle tone i 
set for 1 volt. The New RIAA Standard 
is identical with both the new AES and 
the ortho curves. 

Don’t expect exact readings. A 
iation within the range given w 
generally indistinguishable to the 
tener. 

6. When you the 
band, reset your volume control to get 
the same reading for the 1,000-cycle 
tone as at the beginning. 

Now take a careful reading of 
level of the following 10,000-cycl 
Compare this with the 
in step 4. If the reading in 
from one-third to one-half that 
4, the needle is still O.K.; if it 
than one-third, the needle (o1 
ment) is poor. I would check the 
first, correct it if necessary, and 
check. If this re 
tolerance, the 
all right. In that repeat 
measurement on B; 
it, too, has been improved. 

If the outfit is not producing a 
sonably flat response curve, the equ: 
zation is off. If the departure is en 
above 5 or 7 ke, check the tran 
as in step 6. If it 
chances are very good that 
alone is at fault. Change the need 
try again. If you still off 
high-frequency end, check to see 
get about the same variation, o1 
in the same direction, on all 
tion positions. If the curve is off 
direction at all 
almost certainly due to 
frequency losses in the cable from 
up to equalizer or improper loading 
the pickup, or both. 

Every cartridge, 
or piezoelectric, must 
optimum load to provide a flat « 
In magnetic pickups variations in the 
resistive load variation in 
high-frequency piezoelec- 
tric pickups, the variation is in the 
frequency response. In either case 
the resistance of the load is incre 
so is the at the affected 
This principle is very often emplo 


+ 


get to innermost 


the 
one 


reading 


align 
align 
ment 
run another 


comes within 


ading 
nee dle 
the IM 


chances are 


case, 


side 


is too 


the 


loss 


are 


t 
eq ial 
same position 
either 


whether magn 
work into an 


irve, 


produce 
response; in 
low 

as 
a ed 
end 
ved 
in equalizers to produce’ desired high 
frequency ¢qualization, as in a of 
2. Check the diagram or circuit 
if that is true in this instance 

But before doing anything 
about it, first determine if the eq 
was designed for the cartridge 
The Pickering requires a load 
half that of the G-E and will p 
rising response at high frequencie 
a G-E load; a G-E on the other hat 
when with a Pickering load 
produce a falling response. Many 
today’s amplifiers and pream 
have a switch which changes the 
resistance for different pickup 
to see if that is the case with y 
ment. 

In many equalizers the load 


response 


used 
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VOLTMETER KIT J 


PRINTED CIRCUIT DESI 
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model 


Another outstanding example of continuing Heath Company pioneering and or sap in the kit instru- 
ment field, A new printed circuit VTVM. New peak-to-peak circuit—new styling and new panel desig: 

A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con- 
struction error 


CIRCUIT: 

A 6AL5 tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with 

upper limits of 4000 volts P—P. Just the ticket for you TV servicemen. Voltage divider in the 6AL5 input 
circuit limits applied AC input to a safe level. This circuitry and the isolation of 
the meter in the cathode of the 12AU7 bridge circuit affords a high degree of 
protection to the sensitive 200 microampere meter 


RANGES: 
Full wave rectifier Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 
in Ay input cireult and 1,500 volts DC and AC RMS, Peak-to- 
and RMS voltewith peak ranges 4, 14, 40, 140, 400, 1400, 4000 
upper limit of 4000 Ohmmeter ranges X1, X10, X100, X1000, r : MODEL V-7 
P— P and 1500 volts X10K, X100K, X1 meg. Additional features sw 
RMS. Voltage di- are a db scale, a center scale zero position, and 
vider input circuit a polarity reversal switch 


IMPORTANT FEATURES: 

High impedance 11 megohm input—transformer operated 
precision resistors, 6AL5 and 12AU7 tube—selenium power 
fier— individual AC and DC calibrations—smoother imy 
The first kit instru- zero adjust control action—new panel styling and color 
ment to offer a la- ‘ placement of pilot light—new positive contact battery mount 
bor-saving, error- —new knobs —test leads included. 

free printed ctrcutt The new V-7 also sets the pace as a kit instrument style leace 
board. Your instru- ener Smart, good-looking charcoal gray panel and soft feather gra 
ier suumeen on ¢ ee cabinet. High readability panel with sharply contrasting wh 
neering develop- , calibrations. The pleasing, eye catching, modern styling | 
ment model harmonious balance with the outstanding circuit design improve 

ments. Easily the best buy in kit instruments 


AC VACUUM TUBE Weathkit 30,000 VOLTS DC 





VOLTMETER | PROBE KIT 


Heathkit VT'VM and the 336 high voltage No. 336 


Probe. Precision resistor provides multiph 50 
| cation factor of 100. Can be used with 


| Measure up to 30,000 volta DC with the 


KIT 


MODEL AV-2 


+9950 = 


Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VTVM. directly by using 338-( 
Ten full scale RMS ranges are .01, .03, .1, previous model Heath 


3, 1, 3, 10, 30, 100, and 300 volts. Fre- { No. 338-C or any VT'VM with 11 


any 11 megohm input VT'VM. Housed 
in a Polystyrene two color sleek plastic ; hp wt 
probe body for safety of operation 


Weathhit PEAK-TO-PEAK 
PROBE KIT 


Peak-to-peak \ 
80 volta at a DC level 
than 600 volts, can 


quency response is substantially flat from $5 50 put resistance. Probe 
10 cycles per second to 50 KC with input e features a modern pr 
impedance of 1 megohm at 1 KC. Will Shpg. Wt. 2 Ibs — + Ct MC 
accurately measure as low as 1 millivolt ‘ms = ” 
at high impedance. Total db range is — 52 
db to +52 db. An excellent kit for measur 
ing the output of phono cartridges and the gain of amplifier stages. Use it also 
to check power supply ripple, as a sehsitive null detector, and for compiling 
frequency response data. Features one knob operation, Z00 micronsmpere 
Simpson meter and precision resistors 


Heathkit RF PROBE KIT 


The Heathkit RF Probe will permit 
the measurement cf KF volteges up 
to 250 MC with an accuracy of 
+ 10%. The limits are 30 volts 


| AC anda DC level of 500 volt 


Designed for any 11 megohm 
AS A A AE MR Se ek input VT'VM. Modern atyling 


ogg Sm aluminum hous 
ing, Polystyrene insulation 


Weathhit ~ = nang 
AUDIO WATTMETER KIT ; j 


Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter 


Built-in non-inductive load resistors provide impedances 

of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to MODEL AW-1 C '@) eal fe | al 

250 KC. Full scale power ranges are 0-5 MW, 0-50 MW, Pp > 
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $ 50 

continuously at 25 watts and has a duty cycle of 3 minutes e B P N b : e) N H A he B oO We a 0 

at 50 watts. Total db range in five positions is —50 db to é 


+48 db, using the standard 1 milliwatt 600 ohma Shpg. Wt. 6 Ibs. M | Cc H | G A N 
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Aoeathkit 6-12 VOLT 


BATTERY 
ELIMINATOR <— 


Here ia the new 12 volt Heathkit 
Battery Eliminator so necessary for 
modern up-to-date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel switch Use the 
KE-4 to service all of the new 12 volt 
car radiog in addition to the conven 
tional 6 volt models 


RANGES: 


This new Hattery Eliminator pro 
vides two continuously variable output voltage 
ranges. 0 6 volte D.C. at 10 amperes continu 
ously or 15 amperes maximum intermittent 
and 0 12 volta DC at 5 amperes continuously or 7.5 amperes max 
imum intermittent. The output voltage is clean and well filtered, 
as the circuit uses two 10,000 mfd condensers 
Ihe continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper 
ating range of oscillator circuits, et« 
OTHER USES: 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro-plating or as a power supply 
for battery powered intercommunication systems 


VIBRATOR TESTER * IMPEDANCE BRIDGE 


KIT KIT 


$1450 
Shpg. Wt. 6 Ibs 


MODEL 18-2 


This time-saving | 
device will quickly 
pay for itself in your auto $5 95° Shpg. Wt. 
radio service shop. 6 volt vibrat = 12 Ibs. 
ora can be checked instantly on 
the Good Had type meter scale. Operation 
requires only a variable DC voltage from 4 to 
6 volte at 4 amperes. Model KE-4 Battery 
Eliminator is recommended for this applica 
thon 
Five test sockets provide for the testing of 
hundreds of interrupter and self-rectifier types 
Proper starting voltage ia determined easily | 


The new Heathkit Impedance Bridge 
features built-in adjustable phase shift 
oscillator and amplifier. This instru 
ment actually representa four instru- 
ments in one compact unit. The Wheat- 
stone bridge for resistance measure- 
ments, the Capacity Comparison 
bridge for capacity measurements, 
Maxwell bridge for low Q, and Hay 
bridge for high Q measurements 


and accurately. Over-all quality ia then un 
mistakenly indicated on the panel mounted 
7 meter 
= 
Ld 
SOT MOE ne 
yy 


nN 


DESIGN: 
Panel provisions for external generator 


AWeathhct VARIABLE VOLTAGE | aise aes “aaa” ene 
ISOLATION TRANSFORMER KIT 


arate units switch settings and 
fractions of units are read on a 
continuously variable calibrated 
Variable output voltage be { control. A special minimum capa- 
tween 0) and 130 volts At Ke city shielded and balanced imped- 
Rated at 100 volt amperes y ance matching transformer  be- 
continuously and 200 volt tween the generator and bridge 
circuit is automatically switched 
| to provide correct load operation 
of the generator circuit. The in- 
strument uses 4% precision re- 
| sistors and condensers in all meas- 
urements circuits 
2 


smperes intermittently he 
principle function of the Heath 
kit Isolation ‘Transformer is 
isolate the circuit being tested 
from line interference being 
caused by motors, appliances 
ete. It works backward too by 
isolating such de 

vicesfrom theline 

Many other uses 

especially with MODEL IT-1 


AC- DC type cir- 


Poo HEATH company 
ormer with the Shpg. Wt. 
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line voltage boosters. 
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| AUDIO—HIGH FIDELITY 


constant (Fig. 3-a) and the 

tion is obtained either in 

loop as in ¢ and d of Fig. 

interstage bypass as in b of 

If you get a constant variation 
sponse at 10,000 cycles in the san 
rection on all equalizer position 

can probably correct the slope by 
justing the load. If the response ri 
at high frequencies on all positions 
you can shunt the preamp input with a 
resistor (Fig. 3-b). The best thing to do 
is to connect a 250,000-ohm potentiom 
eter across the preamp input or car- 
tridge output, and adjust it to obtain the 
flattest possible response in all equalizer 
positions at 10 ke. When you have 
found the right position, replace it with 
a fixed resistor. 

If, on the other hand, the variation 
is downward, put the potentiometer in 
series with the load resistor (Fig. 3-c) 
and again adjust for the flattest po 
sible response. If you can’t achieve com- 











c 


Fig. 3—Circuits for loading pickup. 


plete equalization with a chang 
load, shorten the pickup cabk 
place it with one of lower capacita 

When the departure is only on 
curve, check the values of the r« 
and capacitors and check for oper 
shorts. Resistors should be with 
of the specified value. 

The Dubbings Company has m 
need for a test record suitabl 
rapid testing of phono conditior 
its D-100 and D-101 records 
mer offers a frequency band 
treble equalization and a 
octave slope below 500 evel 
has bands for testing rumble, 
and flutter, as well as stylus « 
and tracking. The D-101 i 
offering test runs for the fou 
can curves: LP, RIAA, old 
and old AES 

The D-100 will test all aspect 
phono system except needle cor 
and intermodulation—though the t 
ing bands offer some clue of needle 
dition. The first 13 bands are f 
cies from 30 to 12,000 cycles T he 
band is unmodulated for checkin 
and rumble. The following band 
tone suitable for checking wow 
flutter. The four innermost band 
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Here is the most radically improved Sweep Generator in the ey 
. r "ti h 
m 


history of the ° service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator 
SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, etc. 
Frequency coverage entirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level 
well overa measurable .1 volt. 


MARKER: 
The same instrument incorporates a triple marker 
system with a crystal controlled reference. A variable 
marker provides accurate coverage from 19 to 60 
MC on fundamentals, and 57 to 180 MC on cali 
brated harmonics. A separate fixed crystal controlled 
§ MC marker can be used for checking IF, band 
pass, calibration, reference, etc. Provisions are 
made for external marker use. A 4.5 MC 
supplied with the kit. 


POWER SUPPLY: 
The transformer operated Power Supply features 
oscillator operation. Three sets of shielded cables a 
range is completely and smoothly controllable from 
MC, depending upon base frequency 

Here is a TV Sweep Generator that truly no service 
out for rapid, accurate, TV alignment work 


MODEL TS-3 
Triple m 
ystem, 4 
erystal contre 
marker 
uously variable 
marker provi- 
sions for external 
marker 


arker 
MI 
sled 


eontin- 


also 


crystal 


Automatic 
plitude 
eircult 
stant 


am- 
control 
con 
output 


voltage 
furni 


ore 


LABORATORY 


GENERATOR 
KIT 


The new Heathkit Laboratory type 
Signal Generator definitely 
lishes a new performance standard 
for a kit instrument. An outstan 
ing feature involves the of 
panel mounted 200 microampere 
meter calibrated both in microvolt 
and percent modulation, thereby 
providing a definite reference le 


SIGNAL GENERATOR |} 
KIT 


MODEL SG-8 


$19*%° 


estab 


Shpg. Wt. 
8 Ibs. 


une 


MODEL LG-1 


The new Heathkit service type Signal Gen 
erator, Model SG-8 incorporates many de 
sign features not usually found in 
instrument price range. F requency cover 
age is from 160 K¢ 110 MC in five ranges, all on fundamentals, with 
useful calibrated harmonics up to 220 MC. The RF output level is well in 
excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator 
and the other half as a cathode follower output which acts as a buffer be 
tween the oscillator and external load, thereby eliminating oscillator fre 
quency shift usually caused by external loading 
All coils are factory wound and ad justed, thereby g »mpletely eliminat 
ing the need for individual calibration and the use of ¢ additional calibr iting 
equipment. The stable, low impedance output, features step and variable 
attenuation for complete control of KF leyel. A separate 6C4 triode acts 
s a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation 
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$3950 


for using the Signal Generator 
design work, gain 
selectivity, frequency 


checks 
DESIGN: 


Additional design features 

for oscillator and buffer 
shielding. Fibre panel contr 
ing circuits, thorough A‘ 
the attenuator network 
selenium rectifier, et 


RANGES 


Frequency coverage 
mentals in five ngs 
provisions for metered externa 
put impedance 
ower supply 
Investigate the many 
the LG-1 before 
or Service wor 


measurement 


respor j 


ire 


stage 
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VISUAL-AURAL ape ner 
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IGNAL-TRACER 


The new Heathkit Vieual-Aural Signal Tracer features 
{ put channel used in con 

Jesigned wide frequeney ran 

High KF sensitiv 

g from the rees enna it 


ty permit 
eparate 
hannel a robe a ble i 
ploration. Bot put ‘ e constant 
red by at nrav beat tor 


well iralis 


NOISE LOCATOR 


A decidedly unusual 


s Lt 


tors, contre 
WATTMETER 

Built-in calibrate { total wattage consumy 

of upment under test. Separate | erm wovide exter « of the speaker or output 
mtitut ity © servin vel nating the me for speaker re 

‘ ipply for ¢ 

ith tru 


Heathkit CONDENSER CHECKER KIT 


rument for any Service 
tance are quickly 
er cheeker dial. Capacity 
fd to 1000 mfd. Re 
> megohm 
r voltages of 25, 150, 25 
ue teat all types « 
factor cor provided to balance 
flicate directly the power factor 
roper balaneing of the AC bridge 1 
ire of an electron beam indicator tu 


j 


4 transformer operated power 


© test switch, and a convenient coml 


MODEL C-3 —- 


$4g95° Shpg. Wt pushy aie hibrating purposes. Qu 
it operate ‘ th ondenser Checker » ave 
bd ve and inerease you p efficiency 


Heathkit ‘Q"’ METER Heathkit 


KIT | AUDIO OSCILLATOR 
KIT 


MODEL AO-1 


ire furnished 


MODEL QM-1 | 


$44qso 


Shpg. Wt. 14 Ibs. 


Heath 
llat will 
square Waves withit 


the first practica 
from 20 CPS t 


the price range Thermuistor ¢ 
experimenter t trent enable the “er t a Variati 
10 volt 
There will 
100 CPS the 
ing frequencies actually « tered at pot valu Low impedance 600 
1!” 50 mer 


brated meter scale, Measures Q of conder KF re 


sittitatate ‘ lit 


measure the performar 


are read direetly on the on 1 > resistors, used 


: multipher circuits to provide ‘a 
stance, calibratic 
and the distributed capacity of coils llator sectic 


HEATH company 
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supplies RF frequencies 150 KC to 
18 MC in four ranges, Calibrate 
capacity with range of 40 MMF 
to 450 MMF with vernier of +3 
MMP. Investigate the many serv- 
ices this instrument can perform 


for you. 
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unique in that they offer a simple test 
for compliance tracking ability. These 
bands are modulated with a 400-cyck 
tone whose amplitude increases by 4 db 
from band to band, so that the inne 
most band is 12 db higher than the 
outermost. Poor, compliance 01 
ing is indicated by a_ buzzing 
fuzziness of tone. Only the hig 
quality professional pickups and 
will track all four bands perfectly; 5 
home systems, however, should trax 
least the first two perfectly. 
D-101 is a most useful reco: 
tests equalization for the four American 
curves. Do not expect complete flatne 
Few equalizers provide exact equaliza 
tion for all curves. As long as the vari 
ation does not exceed 2 or 3 db, for any 
curve, reproduction will be considered 
satisfactory. TO BE CONTINUED 


track 


which 


MILLIONTH TRANSISTOR 


\ milestone in transistor history was 
reached on June 15 when Raytheon pro- 
duced its one-millionth transistor. The 
company, which states that it has pro- 
duced three times as many transistors 
as all other manufacturers combined, 
made point-contact transistors available 
in 1948. In late 1952 it began produc- 
tion on germanium junction” units, 
which comprise the large majority of 
all transistors made to date. So far, 
most of Raytheon’s transistor output 
has gone to the hearing aid industry 
The photo shows Charles R. Adams, Jr. 
(left), president of the Raytheon Manu- 
facturing Co., presenting the one-mil 
lionth transistor to Massachusetts Govy- 
ernor C. A. Herter. 


“Even while in his workshop, he can’t 
stand to miss his programs.” 
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TUBE CHECKE 


KIT 


of quick ck 


Simplified 
construction 
—new harness 


closer 
ance resistors 


The Heathkit TC-2 Tube Checker was primarily de- 
signed for the convenience of radio and TV servicemen 
and will check the operating quality of tubes commonly 
encountered in this type of work. Test set-up proced- 
ure is simplified, rapid, and flexible. Panel sockets 
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 
7 and 9 pin miniatures, 5 pin Hytron, and a blank 
socket for new tubes. Built-in neon short indicator, 
individual 3-position lever switch for each tube element, spring return “ay, fio 
test switch, 14 filament voltage ranges, and line-set control to compensate . N@,?* 
for supply voltage variations, all represent features of the TC-2 _ 


Thy 


MW, 
“4. 
ui? Coy 


MODEL TC-2 





read di 
Simpson 


Results of tube tests are 
rectly from the large 4'4” 
3-color meter. Checks 
shorted elements, open elements, 

and continuity. Wiring procedure 

has been simplified through the use 

of multi-wired color coded cable pro 

viding a harness type installation 
between tube sockets and lever 
switches. This procedure insures 
standard assembly and imparts a ‘factory 
ance to the instrument. New Construction 
ishes detailed information reg: weing tubs 
for testing of new or unlisted tubs 
sary for release of factory data 


AWeathheel portabit 
TUBE CHECKER KIT 


MODEL TC-2P 


$340 


Shpg. Wt. 
15 Ibs 


emission, 


The portable model is 
supplied with a strikingly 
attractive two-tone cabi- 
net finished in rich ma- 
roon proxylin impreg- 
nated fabric covering with 
ray on the 
etachable cover. 


built 
Ma | furn 
a contrasting set-up pr edure 


inside of the ypes. No dela 
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AWeathhél 1V PICTURE TUBE 


REGULATED TEST ADAPTER 


POWER 
SUPPLY KIT\ 


MODEL PS-2 


$3359 er 


Here is a source of regulated D.C. voltage for circuit de- | 


| The Heathkit 


quickly check 
shorts, etc 


feet of cable, 


sheet 


velopment work. Power supply voltage and current drain 

to the circuit under test are constantly monitored by the 
4)” panel mounted meter. Separate 6.3 volt at 4 ampere 4 
A.C. filament source available. The regulated and variable 
output voltage will be constant ove r wide load variations, 
and hum ripple will not exceed .012% at 250 volts under a | 
50 MA load. Completely isolated circ uit, standby switch, 
and other desirable features, make the Model PS-2 ex- 
tremely useful in a wide variety of applications. 


TV Picture 
used with the Heathkit Tube Checker Kit, will 
picture 
and determine 
sista of standard 12-pin ‘T'V tube socket 
octal socket connector, and data 


‘Tube Test Adapter 
tubes for 
tube quality 


emission 


Con No 
four 


355 


$450 » po 


Aeathhit 
DECADE RESISTANCE KIT 


I'wenty 1 re 


MODEL DR-1 


$195° ai aiver a 


Shpg. Wt Resistance in bri 
4 Ibs l 


in 1 ohm ep 
value bet weet 1 
ohm irdy 


with ilv er plated 


meter multiplher 
any apph 


range of precision re t rT 


ition requiring wide 


Weathhit 


\ 
Heathhét AUDIO GENERATOR KiT | ,.DECADE CONDENSER KIT 


is an Audio Generator with i 
features generally found only in the | 


Here 


instruments. Sine 
wave coverage from 20 cycles to 1 
Megacycle—response flat +1 db 
from 20 cycles to 400 Ke—continu- 
ously variable and step attenuated 
output. Because the output voltage 
is relatively constant over wide fre- 
quency ranges, the AG-8 is ideal for 
running frequency response curves 
in audio circuits. Once set by means 
of the attenuator, this voltage may 
be relied upon for accuracy within + 1 db. Instrument features 
low ieapedanee 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 


most expensive 


MODEL AG-8 


$2950 


Shpg. Wt. 11 Ibs. 


accurate 
work. 


| tolerance 
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Decade Condenser 


MODEL DC-1 


316° 


Shpg. Wt 
3 Ibs 


provides a ready source of capacity 
values from 100 mmf to 
clusive in capacity steps of 100 mmf 
Silver plated contacts on husky ce 
ramic switches, assure 
tact for each switch position. Preci 
sion silver mica con- 

densers + 1% accu- 

racy for close 
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Here is the exciting new Heathkit Preamplifier with all of the features ( ar 3 ce, bl ends » an 

ou Audiophiles have asked for and at a down-to-earth price level. vy lo Shen ‘ [pes ar. 

feadliful satin gold baked enamel finish, striking control knobs and Cri. 
arrangement, attractive custom appearance and entirely functional oe 
design quivemente from onen y wel ype 

mpliher power supply 6.3 volts a am- - 

DESIGN: pere, and 00 volte I IC at 10 MA. Over-all MODEL WAS 
Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 12°," wide x 5%" deep x 3°%" high 

1-12AU7. Features tube shielding, plastic sealed color coded capacitors, i 
amooth acting controls, good filtering, excellent decoupling, low hum APPLICATION: 
and noise level, and all aluminum cabinet. Special balancing control for The new Heathkit WA-P2 Preamplifier has 
absolute minimum hum level. Cathode follower, low impedance out put been designed to operate with any of the 
circuit for complete installation flexibility Heathkit Williamson ‘T'ype Amplifiers and is 

directly interchangeable with the previous 

SPECIFICATIONS: Model WA-P1 Preamplifier unit. Order your 
Provides five switch selected inputs, 3 high level, and two low level, kit today and enjoy completely smooth con- 
each with individual level controls—4 position LP, RIAA, AES, and trol over the operation of your Hi-Fi system 
early 78 equalization switch —4 position roll-off switch, 8, 12, 16 with Obtain the exact tonal helene e of bass and treble with the precise degree 
one flat position. Separate tone controls, bass 18 db boost and 12 db cut of equalization you want. Note that the design of the WA-P2 accommo 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re- dates the newly established KIAA curve 
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NEW és ED mi 
TRANSMITTER aid ‘i 


The Heathkit AT-1 Transmitter has H EATH K IT 


established a high reputation and 
has been enthusiastically accepted ly b O K | T 
by hundreds of experienced oper- 


ators as well as beginners. Power in 
put up to 35 watts for the novice and 
suitable as a standby exciter for your 
higher powered rig later on 

Crystal ¢ oid ory Model AT-1 can be crystal or 
xe itation VFO excited and operates on 80, 40, 
ered Operation “ V 20, 15, 11 and 10 meters. The pre 
a wound coils with the oscillator and 
amplifier are switched simultaneously 
MODEL AT-1 by the rugged band switch. Meter switch 
allows a reading of the final grid and plate 
4 29 5 0 current on the panel mounted meter. Mod 
© ulator input and VFO power sockets are pro 
Shpg. Wt. 16 Ibs vided as well as a key jack for CW operation 
Other features include a crystal socket, 

standby switch, key click filter, AC line for maximum bandspread. Kit is fur 
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 nished with a carefully precalibrated scale 
milliampere power supply and 54 rectifier are more than adequate for which provides well over two feet of scale length. Smooth 
the 6AG7 oscillator multiplier and 6L46 amplifier doubler 


The new Heathkit VFO is 
the perfect companion to the 
Heathkit Model AT-1 Trans 
mitter and it has sufficient out 
put to drive any multi-stage 
transmitter of modern design 


| Good mechanical and electrical 


AZ lat 
design insures operating sta 
bility. Coils are wound on MODEL VF-1 
stable, heavy duty, ceramic forms using Litz a 
or double cellulose wire coated with Poly 50 a 
styrene cement and baked for humidity pro $ ‘e 
tection. Variable capacitor of differential s iy 
type construction, especially designed 


Shpg. Wt. 7 Ibs 


icting 
vernier reduction drive and illuminated dial provides easy tuning 
and zero beating 

eS A LS SVT SLI Power requirements 6.3 volts AC at .45 amperes, and 250 volts 


DC at 15 mils. Just plug it into the power receptacle provided on 
3 AMeathhit the rear of the AT-1 Transmitter. Seven band coverage 160 


| through 10 meters with 10 volt average RF output. Uses 6AU6 


: 4 electron coupled Clapp oscillator and OA2 voltage regulator 
: 4 The invaluable instrument for Hams, servicemen and experimenters Aeathhit ANTENNA 
i Useful in TV service work, for alignment of traps, filters, IF stages 
© peaking compensation networks, ete. Locates spufious oscillation, IMPEDANCE METER KIT 
© provides a relative mdiecation of power in transmitter stages. Use it } 
® for neutralization, locating parusitics, correcting TVI, measuring 
CL and Q of components, and determining RF circuit resonant <a MODEL AM-1 Determine antenna resonance and re 
frequencies. The variable meter sensitivity control, headphone 4, transmission line surge impedance, a 
jack, 500 microampere Simpson meter, continuous frequency cover- $1450 ceiver input impedance. Works wit! 
age from 2 MC to 250 MC, Prewound coil kit and rack included e — <a y- oo tng ave lines, ha 
and folded dipoles, harmonic mol 
LOW FREQUENCY COILS: Shpg. Wt. beamantennas. Resistance type SWR 
Low frequency range extended to 355 KC by the use of two ad MODEL GD-1B 2 Ibs. 


—100 microampere meter—frequency r 
ditional coils, Complete with dial correlation curves. Set 341-A 50 Shpg. Wt. 0-150 MC—impedance range 0-60 
for GD-1B and set 341 for GD-1A, Shipg. wt. 1 Ib. Price $3.00 
e 4 Ibs. 
f oe: ceo ele eS AS A A A A TS TALS SKE 


Reathhit 1 
ANTENNA COUPLER KIT 


For the Heathkit AT-1 Transmitter or any comparable Amateur Trans- A I H C Oo m p © | n y 
mitter. Will handle power up to 75 watts at its 52 ohm coaxial input. 
MODEL AC-1 Matches a wide range of antenna impedances with its L type tuning net- BENTON 4 ARBOR yae) 
4 1 4 5! r+) work and neon indicator. A tapped inductance provides coarse adjustme nt 4 
and a transmitting type variable condenser sets it “‘right on the nose 
Will operate on the 10 through 80 meter bands. M | € ‘al | G A N 


Shpg. Wt. 4 toe. 


RADIO-ELECTRONICS 





VYlew 1OW PRICED HEE, eavy uy 


Sitigie | hassis 


HEATHKIT SINGLE UNIT ne 
j Williamson Type High Fidelity 


, 
ons 
LrsYe ov 
C yarpgn® ~ 
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Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier 
circuit. The W-4 Model has been designed for single chassis construction, and only for the new Chicago Transformer 
Company Model BO-13 “super range” high fidelity output transformer. This transformer, a new development in the Hi-Fi 
field, is being offered at substantial saving over transformers of comparable quality. It is outstanding in performance 


and on the basis of our tests, we find it equal in every respect to transformers used in the W-2 and W-3 Heathkit series 


LOW PRICES: 
Through utilization of a single chassis with resultant economy obtained through elimination of duplicate sheet metal . 
fabrication, connecting cables, plugs, sockets, and a new Chicago “super range” output transformer, a 20°) price redu COMBINATIONS AVAILABLE 


tion has been made possible without sacrificing kit quality wit! 
COMPONENTS: d 
The new Heathkit W-4 uses the same heavy duty power transformer and choke. It has all of the features of previou $39.75 


models including individual jacks and a wire wound control to balance the output tubes—plastie high quality capacitor 
and the exact circuitry previously utilized in Williamson Type Amplifiers. Intermodulation distortion and harn 
distortion are both at the same low level as in the W-2 and W-3 models. 


CONSTRUCTION: 


Here is the opportunity for even the economy minded Hi-Fi enthusiast to enjoy all of the advantages offered through ) hWa $59.50 
Hi-Fi reproduction of fine recorded music. Simplified step-by-step Construction Manual completely eliminates necessity ! } 


of electronic knowledge or special equipment. Assemble this Amplifier in a few pleasant hours 


new Meathhel 20 watt Aeathhét six wart 
High Fidelity AMPLIFIER KIT) AMAPLIFIER KIT 


In keeping with the progressive policy 
of the Heath Company, further improve- 
ment has been made in the already fam scall teed 
ous Heathkit High Fidelity 20 Watt Page ; 
Amplifier. Additional reserve power has capable of perforn 
been obtained by using a heavier power only in much more 
transformer. A new output transformer i Only 2 or 3 watt 
designed and manufactured especially 4 2 “ be used in norm 

for the Heath Company, now provides q : and Model A-7B 
output impedances of 4, 8, 16 and 500 adequate for thi 


ohms. The harmonic distortion level will 
MODEL A-98 not onned 1% at the vated output. MODEL A-78 SPECIFICATIONS 


56 FEATURES: 50 Two switch selected 
S$ Outstanding features of the Heathkit “ ok for crystal at 
& 20 watt Amplifier include frequency e pickups, tuner 


response of +1 db from 20 CPS to 20 corder, and carbon t 
<C. Separate (boost and cut) bass and Model A-7B fea 
Shpg. Wt. 24 Ibs. reo Pag me 8 
Pg treble tone controls. Four switch selected Shpg. Wt. 10 Ibs. ind treble tone 
input jacks and a special hum balancing 
control, Flexibility is emphasized in the in 
put circuits and proper equalization for all input devices is incorporated 


An outstanding 


balanced output 
pedances of 4, 8, and 15 ohms id extremel 
range +1'% db from 20 CPS to 20 KC. Not t 
TUBE LINEUP: DC job. Full wave rectification, transformer 
12AX7 magnetic preamplifier and first audio amplifier. 12AU7 two supply and good filtering, result in exceptior 
stage amplifier with tone controls. 12AU7 voltage amplifier and phase MODEL A-7C 
splitter. Two 6L6 push-pull beam power output and 5U4G rectifier . 

The Heathkit Model A-9B is excellent for custom installation and Provides a preamplifier stage and prop 


is designed for outstanding service at a very reasonable cost. variable reluctance cartridge and 


Aecathhtt COMBINATIONS AVAILABLE 


W-4 Amplifier Kit (Includes Main Ampli 


Ww ‘ee 1 A M Ss fe) N TYPE fier with Acrosound Output ‘Transformer 


Power Supply and WA-P2 Preamplifier.) 
AMPLIFIER KIT ‘izscmatis 
Shipped express only $69.50 

Here is the famous kit form Williamson Type high fidelity Amplifier that has de- W-3M Amplifier Kit 
servedly earned highest praise from every strata of Hi-Fi music lovers. Virtually 
distortionless, clean musical reproduction, full range frequency response, and more — and Power Supply.) Shipping 
than adequate power reserve weight 29 Ibs. Express only $49.75 
OUTPUT TRANSFORMERS: 
This outstanding Williamson Type Hi-Fid y Amplifier is supplied with the famous 
Acrosound TO-300 output transformer. This quality transformer features the pop- 
ular “ultra-linear” output circuit for clean maximum power level. Separate chassis for amplifier 
and power supply 


SPECIFICATIONS: 


(Includes Main Am- 
plifier with Acrosound Output Transformer 


Frequency response within 1 db from 10 cycles to 100,000 cycles. Harmonie distortion at 5 watt 

output leas than .5°) between 20 cycles and 20,000 cycles. 1M distortion at 5 watts equivalent m 

output .5°% using 60 and 3,000 cycles. Output impedances of 4, 5, or 16 ohms, Overall dimensions C al 
for each unit 7° high x 5'9” wide x 11' 4” long 

CONSTRUCTION MANUAL: BENTON HARBOR 20, 


This fine kit is py with a completely detailed step-by-step Construction Manual and the 


only effort required is the assembly and wiring of the pre-engineered kit. Even the complete M | ¢ H | G A N 


novice can successfully construct this Amplifier and have fun building it 


ge ees ; iat Poy ines: 
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say KA 
4 Bands 


MMUNICATIONS 


RECEIVER KIT 


An exceller xample of t mopar ability to produce top quality kit merct 
ridiculously low prices th 4 nmunications Receiver. Here is a transformer 
wave receiv ul © desire ea sand none of the disadvantages commor 
in so-called ye ¥ set 
and IF ansformers, chassis mot 

inly identified, and easy t 

55) KC to 35 MC on 
atures are RF gain control wit 


a shielded turret assem 


(ther te 


amplifier, L2ZAV6 detector-firat aud 


RECEIVER CABINETS 
Proxylin impregnated fabric covered 
cabinet available for BK-2 and AK 

cludes aluminum panel, flocked 
speaker grill and protective rubber f 





For BR-2 Receiver, Cabinet 91 
Shipping weight It 


AWeatheit FM TUNER KIT Rteathleie — \_sniuine weit Sina 0" 


Here is an FM Tuner that can be operated § BROADCAST BAND 
i Fi Amplifier or through the 
[ely AC orate! o'cimiate poems § RECEIVER KIT 
to eliminate problema 
in “economy type” Af 
eatures § tube cireuit with 
rate mixer and oscillator, 3 double tuned 
tages followed by a limiter 


a 











The Mode 


especially for the 
diseriminator juality. This rece fe res a transformer operated 
viding maximum sensitivity and selectivity power supply zh gain miniature tubes, sharply tuned 
verons the full FM frequeney band of 5% M¢ transformers rod type buil d 
MODEL FM-2 to 108 MC Th , a 7 ay apr IF ranst weit vi nit-in antenna, and a 
‘ ining unit Awy aAaserTn trouble-free pla tar ming system Exceptionai per MODEL BR-2 
ed an {yu 1, thus eliminating tedious formance with unusually high sensitivity, good selec- 
$ 50 a ee Cee re. oe vity, and excellent tone quality from the 5'4" PM 
ttra t il and verner tuning 


® { ile d chassis mountec waker. Can be used either as a re $ 50 
nbine va e Heathkit FM-2 Tuner ‘ r, or phor yplifer. Uses 12BE6 mixer * 
mple to operate 2 i] plift 12 AV6 detector, 12A6 
P ° 
Shpg. Wt. 8 Ibs ; 1 x ) it, and SYS rectifier 
o Pg gy 


bess iss ‘ 


t Band Receiver is designed 
without any sacrifice of 


PEW rgmr ye: 


(Less Cabinet 


Shpg. Wt. 10 Ibs 


iia k ae 





SHIP VIA 


[J] Parcel Post 
[] Express 
Freight 


—_ : .t [] Best Way 
WAtnur S-1175) = 





PLEASE PRINT 
QUANTITY 





MODEL NO. 











Enclosed find check money order for On Express orders do not include transportation charges—they will be collected by 
Please ship C.0.D postage enclosed for pounds the express agency at time of oelivery 








ON PARCEL POST ORDERS insure postage for weight shown 


ORDERS FROM CANADA and APO's must include full remittance 
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AUDIO—HIGH FIDELITY 


HIGH-QUALITY AUDIO 


HE role of recordings in a home 

music system is a vital one. Phono- 

graph records furnish the music 

you want when you want it 
assuming, of course, the music you 
want has been recorded and you can 
afford to buy it. And home recording 
has recently assumed a very much 
different meaning from the one it had 
when tape was not available and when 
high fidelity was an experimental hobby 
of a few instead of the religion of 
millions. 

Tape recorders are plentiful today 
and simple to operate. A great many 
music system owners use them as part 
and parcel of their equipment to sup- 
plement the music supply and to have 
just plain fun. But because tape ma- 
chines are easy to get and use, it does 
not mean they are ideal for every pur- 
pose. Nor does it mean that the serious 
music enthusiast need know nothing 
about them. There is the matter of 
selection of an appropriate recorder, 
of how to “build” it into the system, 
and of how to use and maintain it to 
best advantage. 

The basic idea of tape recording is 
extremely simple. The tape is a paper 
or plastic material coated with fine 
particles of iron oxide in an adhesive 
binder. The tape passes over an eleetro- 
magnet, the field strength of which is 
varied by the incoming audio program, 
The tape is thus magnetized at varying 
strengths along its length, the compara- 
tive strengths being a record of each 
audio wave in turn. In playback, the 
tape is passed over a similar electro- 
magnet whose coil is connected to the 
input of an amplifier. The moving 
magnetic lines of force from the tape 
are picked up by the electromagnet 
core and cut the wires of the coil, 
inducing in them voltages of varying 
amplitude. These are amplified and 
the audio is thus re-created. 

The electromagnet in recording is 


*Audio Consultant, New York City 
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Part NI’ 
mechanical 


ChATACT EHIUST1 


By RICHARD H. DORI 


Fig. 1—Shure re- 
cording - playback 
head. 


Fig. 2—The Pen- 
tron tape recorder. 


Fig. 3—Concertone 
tape recorder. 
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1 Ine time was never 
more opportune than 
now for becoming 
associated with the field 
of advanced electroni 
Because of military 
emphasi this is the most 
rapidly growing and 
promising phere 
of endeavor for thi 
young ¢ hk mrt al 


enginect of phy ist 


Since 1948 Hughes Research and Dx velop- 
ment Laboratories have been engaged in an 
expanding program tor design, deve lopment 
and manufacture of highly complex radar 
fire control systems for tighter and interee p- 


tor aircraft. This requires Hughes technical 
advisors in the field to serve companies and 


military agencies employing the equipment. 


As one of these field engineers you ill he- 

} 
come familiar with the entin tems involved, 
includimy the most advanced clectronic com- 


With 


ideally situated to broaden 


puters this advantage you will be 


your experience 
and ke iriny more quickly for furure applic d=- 


tion to ady iunced ‘ lk cCtronics activity 


Positions are available in the continental 


United States for married and single men 


under +§ Vears of ave. Overseas assignments 


are ope nto single men only 


Scientific and Engineering Staff 
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ABORATORIES 
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os Angeles ¢ ounty, 
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the recording head and the other elec- 
mentioned is the playback 
much alike in re 

not 


tromagnet 
head. They are so 
quirements (though 
identical) that a single often 
used for both purposes with appropriate 
circuit switching. The Shure type 815 
head (Fig. 1) is an Such 
heads are used in all of the less expen 
sive nonprofessional machines, 
the Pentron shown in Fig. 2 
sional such as the 
tone (Fig. 3) have separate heads. This 
has a dual advantage. First, each head 
can be designed for particular applica- 
tion. Second, with separate heads for 
recording and playback, the recording 
can be monitored from the tape during 
the recording process. 

Fig. 4 is a diagram of one kind of 
recording or playback head, viewed 
from the edge of the tape. The 


necessarily 
head is 


example. 


such as 
Profes- 


recorders Concer- 


core 


nn on ee / 
* > 


~ 


uae ya 
Fig. 4—Construction of recording head. 


is a ring of magnetically “soft’”” mate 
rial with high permeability. Such a 
material is very easily magnetized but 
does not retain appreciable magnetism 
when the current is removed from the 
coil. A typical substance is mu-metal. 

The iron-oxide coating of the 
is magnetically “hard”; that is, 
magnetized, it retains much of its 
magnetism for a long period. The tape 
moves continuously over the small gap 
in the When magnetic lines of 
force pass through the core they find 
the reluctance, or magnetic resistance 
of air (or whatever other material 
may fill the gap) is comparatively high. 
These lines pass more easily through 
the tape coating, and in doing so they 
magnetize the coating within the gap 
Since the strength of the field 
with the audio, each successive 
area of tape coating that 
gap is magnetized to a somewhat 
ferent field strength. 

In playback, the tape may again be 
This time 


tape 


once 


core, 


varies 

small 

the 
dif 


passes 


passed over the same head 
the coil is connected to an amplifier 
input. As each little magnetized sec 
tion of tape passes the gap, its mag 
netic field causes lines of force to pass 
through the core and cut the coil. The 
induced voltage is then amplified 

The first complication comes through 
magnetic hysteresis. When an un 
magnetized tape is subjected to a mag- 
netic field of certain strength, it is 
magnetized to a corresponding strength 
(over a certain range). However, when 
the magnetic field is removed (the 
section of tape leaves the head), the 
tape magnetism falls to a certain lesser ! 
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value. The lesser values vary with the 


inducing field over only a very small 
range—not going down to zero. As a | 
result, a sine wave recorded on tape 
is distorted (Fig. 5). This distortion 
is removed by ultrasonic bias—a signal 


of between 30 and 60 ke is superim- COMPLETE TO THE LAST NOTE! 
posed on the audio fed to the head. 


The signal for bias is generated by an | No STRINGS ATTACHED! 


Without obligating yourself to buy another record, 





you can enjoy all advantages of trial membership. 


Fig. 5—Sine-wave field is distorted. Not] each, but ‘1 for all 8! 


oscillator. How it works to remove SCHUBERT 
distortion is too involved for this article 

those interested can refer to “What PR ag mone Ba 
Is Supersonic Bias?,” RADIO-ELECTRON- Zurich Tonballe Orch, 


ics, January, 1949. Otto Ackermann, Conducting 


Frequency response ' BEETHOVEN 


Thi P : "ye _ ” mm «(« The Ruins of Athens 
While head inductance causes a iileseh eat Ghar. 


change in head reactance as frequency , : Netherlands Philharmonic 
varies, this is usually countered by : . = bbe ie 
feeding the head from a constant-cur- : CC > = 
rent source such as a_ pentode tube. : BRAHMS 
Since the magnetic field depends on Acedemic Festivel Overture. 
coil current, the recorded magnetism OW YOU can get a real start on a com Utrecht Symphony 


. . . al ‘a i naducti 
on the tape is fairly constant from low plete record collection. You get ALL re — 


frequencies up to some midrange fre- EIGHT masterpieces—complete to the last note MOZART 
quency. Above this point, however, IOT , / 
1 ; P for only $1.00. NOT $1 each, but $1 for ALL Stane Gencavte to © Mad, © 107 
core losses and gap effect reduce the EIGHT! ateagy aed 
treble. In playback, there is reduction k Winterthur Syn phon) Orch., 
: ’ Of course, this price bears no relation to the One Acherinen nducting 
in output between the midrange and : pe send An 
. value of the recordings. Even for TWENTY 
the bass, as well as from midrange to é K rH 
2 : times that amount, you could not buy these 
treble. Fig. 6 shows the general shape ; 
* : masterpieces in recordings of equal quality Toccata and Fugue in D Minor, 
of the output curve of a playback head ’ Schreiner regan of the 


from a tape recorded without equaliza- Why We Make This Amazing Offer Tabernacle, Sa 
tion. The lower part of the curve is We were FORCED to make this “give-away” WAGNER 
due to the induced voltage, depending offer for only by putting our recordings in your 

on the speed at which the lines do the hands can we convince you how extraordinary their Die Meistersinger, Prelude, Act 1, 


he tonal quality is. Performed by internationally-re —~_ ; lonba Orch 
the Ollo nducting 
nowned orchestras, conductors, and soloists. Cus 


velocity is obviously lower; therefore, | 
; . tom-pressed on the purest vinyl plastic. Reproduced DUKA 
so is the output. 


the Cily 


cutting. At lower frequencies 


with a fidelity of tone which encompasses the en 
tire range of human hearing ... 50 to 15,000 cycles! Sorcerer's Bepronnes, 


frecht phony 


{ 
HOW CLUB OPERATES: As a trial member, you are Paul Hu nducting 
not obligated to ever buy another record from us. 
You do, however, have the right to try — free of MOUSSORGSKY 
charge — any of the Society's monthly selections Night on Bald Mountain, 
which interest you. You receive prior notice of these Netherlands Phill nic 
You pay nothing in advance. And you are not obli- Walter Goehr, Conducting 
gated to keep those you try even after you have 
played them and read the interesting music not = ‘Music in Your 
————— —— | which accompany each selection. You pay only for ' FREE Home'’ by 
4 | those which—after having tried them—you decide Olin Downes 
Fig. 6—Output of a playback head. | you really want to own. And for these, you pay only 


sa , the low member's price of $1.50 per long-playing 
¢ ‘ ss occurs > treble 
An additional loss occurs in the treble, disc, embodying on the average about 40 minutes 


due largely to gap effect. In Fig. 4, of music by the great masters. A saving of about 

note that the length of tape played off the usual retail price! 

back at any one instant is equal to the Think how much beauty and se- 

gap length. If the gap is very small renity these recordings will add to cee eee eee ees 

i . . . ‘ lif fling Think The Musical Masterpiece Society, Inc. Dept. 621) 

with respect to a wavelength, say 1/20 oa we~et 8 wr ng COR, INN | 43 West Gist Street, New York 23, N.Y 

wavelength, then it scans only 1/20 of | Wat 4 cultural advantage your chil ALL 8 MASTERPIECES—$1.00 
: dren will gain by having great music 

the wave at a time and the output | as an everyday inspiration urna cy | ed SS ee 

voltage will show a good representation Mail Coupon Now oS eee. ae ee | lina bag 

of the wave. Suppose, however, that We obviously cannot keep “hand- future |p. discs I des ‘ ‘ d them. J 

an entire wavelength fits under the gap ing out’ such magnificent long-play oe ee en oo nis a 

at one time. The wavelength contains ing recordings indefinitely. Produc 

all values of magnetism from zero to tion capacity limits the membership 
































ceive, FREE, { 











few cents shipping. I 1 emt p at 
any time 
‘ : ‘ rolls; once filled the offer has to 
maximum in both directions, the sum be withdrawn. So avoid disappoint 


total of which—and therefore the head | ment. Rush coupon with a dollar to- 
output—is zero. It follows that there day. The Musical Masterpiece ~— 
Te = ‘aiden —_ - eeieaintis Inc., Dept. 5211, 43 West 618 
is a loss of output as soon as the wave- Strcer, New York 23. N.Y 
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ERASE AMPLIFIER 
RECORD AMPLIFIER 
PLAYBACK AMPLIFIER 


ERASE HEAD 


length of recorded sound on the 
to approach the 
gap, and that there i 
the wavelength 
rather easy to calculate and 
the results show that loss i 
the gap is 0.6 wavelength, 
when it is 0.8 
This largely 
sharp dropoff of 
Fig G 
There are 
high-frequency 
necessary to equalize electrically for 
the rest. They are important, 
equalization of gain, in 
obtained 
First, the gap 
made as small as 
length of waves can be 
making the run 


tape 
length of the 
total lo 
re equal. The 


begin 
when 
and gap a 
losses are 

6 db when 
about 13 db 

wavelength, and so on 
accounts for the rather 
highs in the curve of 


two ways of extending the 
response before it is 
because 
causes loss 
and is seldom 


precision 


creased 
with real 
should be 
Second, the 
increased by 


82 


noise, 
possible 


tape 


——-£agcoro HEAD 


SPEED CONTROLS 


L pressURE ROLLER 
ae CAPSTAN 
PLAYBACK HEAD 


Fig. 7—Concertone 
mechanical system. 


Fig. 8—Presto 
6-N recording 
assembly. 


faster; this 
over a longer bit of tape. 

Let us take a numerical example 
Suppose the gap is 1 mil (.001 inch) 
long, and the tape is running at 7.5 
i.p.s. (inches per second). In the 7.5 
inches of tape running past the head 
each there are 7,500 segments 
each 1 mil long. If, therefore, we re 
cord 7,500 cycles, each wave will be as 
long as the gap, and output at this 
frequency will be zero, no matter how 
hard we try to equalize. 

Now suppose we halve the gap length 
Wavelength twice the gap 
length and the output droop due to gap 
effect is only about 4 db. (It is actually 
a good deal more, due to core losses in 
both recording and playback heads.) 
Or suppose we leave the gap at 1 mil 
and run the tape twice as fast—at 15 


spreads out each 


second 


becomes 


Same In actual 
keep 


around 0.5 mil 


i.p.s. The result is the 
practice, manufacturers try to 
effective gap width to 

This makes reproduction to 15 
cycles impossible, but, with 
tion, satisfactory response is possible 
to around 10,000 and output can easily 
be linear to 7,500 cycles, at 7.5 i.p 

taising the speed to 15 i.p.s 
linear 15,000 cycle response 
for high fidelity. A few 
have succeeded in reducing 
and controlling gap length effect 
enough to make possible response 
extended than these. 

While you unlikely to design o1 
manufacture tape recorders from the 
information, it does 
couple of important points to 
ber when buying and using a machine 
The 3.75-i.p.s with which most 
inexpensive recorders are e 
simply does not do for 
is usable only for speech—and 
then it is suitable only for 
poses, not when the speaker’s voice 
must sound with faithfulness. The 7 
i.p.s. speed is except on a very 
few machines—unacceptable for high 
fidelity since its results will be mu 
below those obtained from t 
and records 


» 000 


equaliza 


rive 
nece 
manufactu 


core 1|o 


are 
above how a 


remem 


speed 
julpped 
yood sound. It 
even 


record pur 
also 
your 


Mechanical system 


This part of a tape recorde 
important as the electrical 
istics. Fig. 7 is a cutaway drawing 
giving idea of the 
system of the Concertone shown 
Fig. 3 

There are three 
cipal one is the 
coupled to a capstan 
capstan and a pressure 
Constant tape sy 
on this drive system. In le 
models the drive motor is a 4 
pole unit. These being subject to 
changes with load changes, a 
model is available with a motor 
nized by the 60-cycle 
and almost completely free of 
change This is extremely impor 
because speed chanyes cause varia 
slow and fast, of pitch, a mo 
annoying defect than perhaps 


charact 


some mechanical 


motors. The 
drive motor which 
fetween = the 
roller, the tape 
is pinched weed depend 


expen ve 


haded 


power frequ 


music 
anything 
else 

The take 
During 
its power 


drives the take 
recording and 
is reduced with a serie 


up motor 
reel. pl: aybi 
so that it is just strong enough to 1 
sure the tape winds up tight, bu 
strong enough to affect the 
drive capstan. The supply 
similar. During recording and 
back it is off entirely; during rev 
it is on full. A better system, utiliz 
in other machines, supplies a 
amount of power so that the 
reel cannot spill tape even if it 
braked. In this model a mechani 
brake stops the when the 
capstan is not pulling tape. 
In using recorders, it is 
that power not be removed 
motors while the mechanical 
engaged; that is why 


speed « 


motor 


reels 


essential 
from the 
system 1s 


mechanical con 
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_ THESE FAMOUS 
ORIGINAL EQUIPMENT 
FAVORITES 


for SERVICE - EXPERIMENTAL - INDUSTRIAL - and MILITARY uses 


For over 25 years, these Stackpole components have been sold only direct from 
leading equipment 


the factory in huge production quantities to the world’s | 
manufacturers. 

Now, for the first time, you can get them in lots of up to 1,000 through selected 

parts distributors . . . fast and econemically. 


Every Stackpole component is produced under full quality control that extends 


from raw materials to final tests. And each type is fully proved through years of 
field service in the most exacting applications—military, service replacement, and 
commercial. 


Write for bulletin on any type and name of nearest distributor. 
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DISTRIBUTORS’ DIVISION Resistors 


STACKPOLE CARBON COMPANY ve 


26 Rittenhouse Place, Ardmore, Pa. 
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AN’ Air Force-Navy Series Connectors 


shelves! 


get the 


Writ 


and RI 


full story... 


Cannon ‘K"’ Series 


When you write for our catalogs. . . Please refer to this magazine or Dept. 144 


CANNON ELECTRIC COMPANY 


Canada; London, England. Repr entatives and 


( a. | V c ‘ ° l l 3209 Humboldt St., Los Angeles 31, California 
l a a _) ee Factories in Los Angeles; East ven; Toronto, 


See the De-Snower 
line at leading 
Distributors orf 
TALL direct’ for 
copies of illus 


trated brochure 


distributors in all principal cit 


The DE-SNOWER Line 


... for TV RECEPTION where boosters have failed! 


Here, for home use, is the same high quality antenna-mounted 
Preamplifier used in hundreds of community TV systems 
serving as many as 5000 receivers from a single antenna. 

The De-Snower Preamplifier’s maintenance-tree cascode 
circuit combines a whopping 25 db gain with exceptionally 
low noise —only 6 db—to give the best TV reception attain- 
able even with long lead-ins. 

Available in two models—Channels 2-6, or 2-13. Flat 


response for color. 


. «+ for profitable MULTIPLE INSTALLATIONS - 


Make extra sales by providing clubs, motels, and apartments 
with small-size Jerrold community TV systems of their own. 
The De-Snower all-channel Distribution Amplifier provides 
18 db gain to each of its 8 outlets—like having a preamp at 
each receiver. Extremely low noise cascode circuit using 
4-6BQ7-A's, 1-6AK5, & 1-6CB6 tubes handles 72 or 300 ohm 
inputs from one all-band antenna, separate hi-lo arrays, or 
from De-Snower Preamplifier. Distributes clear, snow-free 
signals to remotely located sets. 


26th & Dickinson Sts. 
Philadelphia 46, Pa. 
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trols are always provided. Any 
rubber rollers resting again 

thing will develop a flat, and 

will cause small speed variati 

flutter. 

The flywheel in Fig. 7 
another advantage of recor 
higher speed. The drive motor 
small variations ironed out 
extent by the flywheel. At hig! 
any flywheel has greater 
inertia and wows or flutter 
recording are less. 


Off-the-air recording 

While there is great satisfacti 
taping good air performances an 
ing them to the recorded library 
are drawbacks. Tape is exp 
just how expensive depending ( 
tion to the tape quality) on 1 
speed. For high-quality record 
15 i.p.s., a 7-inch (1,200-foot) 
record only 15 minutes; even du: 
machines make the tape good 
30 minutes—and then with 
for turning over the tape 
almost as expensive as buying 
plete LP record with a maxi 
50 minutes of recording time 


; 


j 


7.5 1.p.s., costs are comparable 
such as the Concertone which 
inch reels will record for a cont 
half-hour at 15 i.p.s. For a f 
with dual-track, costs are con 
more than for an LP record wh 
record the same symphony 
other piece of music. 

Tape storage takes more space 
record storage Sut even more 
tant, it is impossible to take the 
spur-of-the-moment pleasure in t} 
ing a tape as in throwing a pla 
a turntable, to say nothing of 
to rewind it again. On all count 
fore, it seems that the best 
carry music in the library 
in on dises. 

Dise recording has been ava 
amateurs for many years, bu 
cipally through cheap assemb 
capable of making record 
quality. Most of these were d 
in favor of the easier and quick: 
process. 

However, a_ really seriou 
enthusiast who is located where 
FM concerts are heard has a 
advantage if he procures a good 
fessional disc-making assembly. My re 
ord library includes a great many very 
fine discs made on a Presto 6-! 
assembly like that of Fig. 8. The ideal 
process is to make off-the-air record 
ings on a good tape machine first, since 
timing is usually unknown and the tape 
(if it is on 10-inch, 2,400-foot reels) 
lasts long enough to take care of 
things, especially at 7.5 i.p.s 
then, the tape is scanned and 
music is put on a disc. The di 
comes part of the record library, 
the tape is used again. 

In the next and final article of 
series, we shall discuss selectins 
components of a disc-recording sy 

TO BE CONTINUED 
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WAR DECLARED ON 
DEALER CALLBACKS! 


NEW TUBE TYPES FROM 
SYLVANIA SPEARHEAD ATTACK! 


The most important step in a concentrated campaign to eliminate 

dealer call-backs has been taken by Sylvania with the release of a 

group of new tube types. Sylvania’s new 5U4GB leads the group. 
The 5U4GB attacks the call-back enemy on many different fronts: 





1. The tube has been re-designed. Now, plates are longer and heavier 
with twin wings for better heat dissipation, Sylvania’s 5U4GB car- 
ries increased ratings of 275 ma at 44 volts drop with 1.0 amp peak 
plate current. 

2. Wafer Stem Construction—originally developed by Sylvania for the 
lock-in tube—has been adapted to the 5U4GB. The wafer stem elimi- 
nates electrolysis, provides stronger mount construction, permits 
better spacing. 

A new T-12 bulb provides greater heat dissipation, gives added 
strength, more rigidity because of its straight construction 


Bottom mica has been added to make the tube stronger, improve 
filament alignment and eliminate arcing. 











Other Sylvania types are vastly im- biggest profit-robbing enemy can look TO IDENTIFY SYLVANIA’S NEW 


proved, too! All have Sylvania’s fa- forward only to an incessant, contin 


mous wafer stem construction, plus uing effort on the part of Sylvania to RECEIVING TUBES LOOK FOR 


these additional design features: make his existence a thing of the past. 

© Better Lead Spacing These quality tubes are now at your THE NEW CARTON! 
Stronger Mount Supports Sylvania distributor’s. —— 
Stronger Micas 
Firmer Filament and Plates 
Greater Protection Against Shock 
and Vibration 
Better Heat Dissipation 
No Glass Electrolysis 
Fewer Burnouts 
Stronger, More Rugged Overall 
Construction 


NO MINOR SKIRMiSH 


The Sylvania war on dealer call-backs 
is not a minor skirmish. It will con- 
tinue until dealer call-backs on these 
and other receiving tube types are 
completely eliminated. The dealer’s 








This new tube carton identifies Sy] 


vania’s new high quality, improved 
receiving tubes. It’s assurance to 
dealers of the finest receiving tubes 
made —unsurpassed for quality and 


Sylvania Electric Products ine. 1740 Broadway, New York 19, N. Y. 
tn Canada: Sylvania Electric (Canada) ttd., Me Tower Bidg., $1. Catherine Street, Montreal, P. Q. 


LIGHTING - RADIO + ELECTRONICS + TELEVISION 


performance. For further information 
write to Dept. 4R-3811 at Sylvania. 
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AUDIO—HIGH FIDELITY 


A review of the latest in audio 
components and recordings of 


interest to the hi-fi enthusiast 


By MONITOR 


OW that high fidelity is spread- antenna are unusual, the iii is: 
ing beyond the great metropol “What can you expect of the 70-RT with 
itan centers and “good music” a commercial antenna?” I would say 
stations are to be found all over that if the average receiver shows a 

the country, the item most needed by steady trace of the desired signal but it 
many audiophiles is an FM tune is not strong enough to produce com 
capable of real high-fidelity perform plete quieting, the 70-RT would almost 
ance in the remote fringe areas. The certainly bring it up to completely 
Fisher model 70-RT fills the bill very satisfactory quality. The chances are 
nicely. It appears to live up to the claim very good, too, that you would hear 
of 1.5- to 3-microvolt sensitivity for many stations you do not hear at all 
20 db of quieting. The quality of the now. It is very risky to generalize but | 
audio it delivers is excellent; it is con believe that, given an antenna with an 
venient and simple to use; the built-in honest 8 to 10 db of gain, the 70-RT 
phono equalizer and tone-control circuits Ought to provide reliable reception of 
are versatile and equal to those of many stations 75 miles away; in locations 
independent control units, and it is well with a low noise level up to 100 miles 
engineered to make it adaptable to Aside from excellent sensitivity, the 
various combinations of record players, 70-RT has several other commendablk 
amplifiers, and speake features. The bandwidth is 200 ke at 
To give an idea of possible perform 6 db down, and around 180 ke at 3 db 
ance let me describe my situation. The down; that means very low distortion 
nearest city is 40 airline miles away especially on hi-fi programs with a lot 
and has one educational FM station, of pre-emphasized highs. The a.f.c. (see 
radiating about 3 kw, that provides diagram) is both adjustable and removy 
hi-fi programs in the evening. A much able—a fine idea. A control on the back 
larger city 140 airline miles away has of the chassis can be adjusted to set the 
three FM. stations offering hi-fi. pro range within which the a.f.c. will oper 
grams but none of the three radiates ate; as near as I can determine it can 
over 10 kw. Taking elevation into ac be set so the a.f.c. takes over when a 
count, my antenna is still some 30 miles signal is as much as 500 ke off resonance 
beyond line of sight. However, I have or as little as 150 ke. Moreover, the 
a large horn antenna for TV and FM © selector switch on the panel permits 
that delivers around 14 db of gain choice of reception with or without 
throughout the FM band and feeds the a.f.c. However, I foresee little use for 
receiver remarkably steady signals from the shut-off switch; I was able to use 
the three hi-fi stations varying from 1 the a.f.c. with no trouble whatever on a 
to 5 microvolts in value. The average weak distant station only 200 ke re- 
receiver with a sensitivity of 10 to 25 moved from a very strong local 10 miles 
microvolts will not bring these stations away. 
in and most will show no trace of them The AM portion is also excellent. The 
whatever. small loop antenna which comes with 
The 70-RT brings in two of them with — the receiver will suffice almost anywhere 
complete quieting more than 99°; of to bring in all the stations one wants. 
the time; the third is slightly in the Two bandwidths are provided and the 
noise, but a homemade cascode booster wide one produces an audio curve flat 
helps. The tuner doubles or triples the to 5,000 cycles and down about 5 db at 
number of stations receivable regularly 8,000 cycles. There is a whistle filter 
from all directions and on a good night and the combination provides acceptable 
you can find a station on almost every quality with very low interference from 
channel despite the fact that most are interchannel whistles, monkey-chatter, 
more than 100 miles away etc. This is as good fidelity as is usable 
Granting that both my situation and except in the one or two metropolitan 
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centers having wide-range AM stations. 
A magic-eye tuning indicator makes 
both AM and FM tuning simple enough 
for the most unskilled member of the 
family. 

The audio control unit is about as 
good and flexible as most independent 
control units. Besides the AM and FM 
inputs, two others are provided. One is 
for a magnetic pickup and is loaded 
with 220,000 ohms. This will yield a flat 
or rising high-frequency response with 
the G-E, Audak, and Ferranti pickup 
pickups that require a lower load can 
be loaded very simply with a '4-watt 
resistor at the cartridge terminals. An- 
other input for a crystal pickup, TV 
set, tape player, or what have you. ha 
a 500,000-ohm input load. 

Two outputs are also provided. One 
is ahead of the tone-control circuits fo 
use with tape recorders, etc.; the othe 
follows the tone-control circuits for use 
with amplifier and speakers. Incident 
ally, although the unequalized output 
is labeled DETECTOR OUTPUT, it also in- 
cludes the phono and TV_ channel 
Both outputs are through cathode fol 
lowers so that long cables can be used, 
and both can be used simultaneously 

There is a good loudness control that 
can be switched on and off. A nice re 
finement is that the loudness control and 
the switch disabling it are mounted 
coaxially with a double knob. The loud- 
ness control can be switched on and off, 
to suit the need, without moving the 
hand from the one set of knobs. The 
tone-control circuit is adequate though 
the bass boost may not be as high as 
many people would like it to be. There 
are two a.c. receptacles on the chassis 
so that the power amplifier, turntable, 
tape recorder, or whatever, can be cor 
trolled with the on-off switch of the 
tuner. Up to 500 watts, in addition to 
the drain of the 70-RT, is permissibl 

The phono equalizer provides four 
equalizations—AES, LP, ORTHO and 
NARTB. Actually there are only two 
treble and three bass slopes, but the 
results are acceptable. A run with the 
Dubbings D-101 test record showed a 
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INCREDIBLE FEATURES! 


INCREDIBLE FACTS! 


S/N FIGURE OF weer * 
JFD JET-HELIX—57.85% 


THE JET-HELIX 1S BETTER BY AN AVERAGE OF 44.5% 


, it’s “the 
RAINBOW 
. antenna’ 






MODEL BAYS List 


JET 913 swt $2550 

" ) == JET 9/3 S STACKED $5250 

fossa Oo JET 913 S-5 "nits" $5500 
2 DO NOT CONFUSE WITH 


OTHER SIMILAR ARRAYS! 
THIS ANTENNA IS RADICALLY NEW! 
d performance—highest 
cise! 
by JFD engineers! 


sumer advertising support 


ssembled convenience— 
t agree—here is the 


JFD MFG. CO., INC. 
BROOKLYN 4, NEW YORK 
OUTPERFORMS 


INTERNATIONAL DIVISION 
VHF —UHF 15 MOORE STREET 


NEW YORK CITY 
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The Fisher 70-RT’s front-end with cascode r.f. amplifier and optional a.f.c. 


(with the Ferranti) flat within 
plus or minus 2 db—-mostly within 1 db 

at almost all points of all four curves. 
The NARTB and ORTHO 
showed a bass boost of between 5 and 
& db below 50 cy¢ les but I don’t consider 
this a provided a low 
hum used. Al 

ystems 


response 


curves 


disadvantage, 
rumble and turntable 1 
most all speaker 3 can use at 
least that much boost in that 
The 70-RT will provide 
quality reception with 
antenna in 


region. 

very high 
very imple 
areas; it 
hi-fi 
where less 


normal station 


bringing noise-free 
fringe 


celvers 


is capable of 
reception to area 


sensitive 1 are inadequate, 


New Records 
HOFFMAN Vandolin Concerto 
Gerd Lindner-Bonelli and Symphony 
Orchestra of Radio Leipzig 
Ditrersporr: Harp Concerto 
Irmgard and Chamber 
Be rlin 
Urania 
Mozart: A Musical Joke 
Chamber Orchestra of 
MEHUL: Symphony No. 1 
Symphony Orchestra of Radio Berlin. 
URLP 7109 


from the 


Or- 


Helmis 
chestra of Radio 
URLP 7910 
(K522) 

Radio Berlin, 


Urania 

All this 
Mozartian o1 
will be enjoyed by 
Mozart's music 
will 
obscure 


dates 
Mozartian era 
who 


music 
and 
likes 


post 
everyone 
and who doesn't? The 
connoisseur welcome 
with 
heard and 
period, while the hi-fi man will find here 
ting listening 

Mandolin dates to 
1800 when the mandolin (in a 
more complex form than the modern 
counterpart) was popular in Vienna, 
Since this instrument is heard 
in serious music, the collector will want 
to latch onto this recording as an ex- 
cellent example of the quality of the 
instrument. The recording 
marked “presence.” Indeed, one some- 
times gets the feeling the mandolin is 
right on one’s lap. This, I presume, is 


acquaintance 
and almost 


composers of the 


some never 


music 


some inter 
The 


around 


Concerto 


seldom 


produces 


due to close-up miking of the solo 
instrument that makes many of the 
incidental noises of fingering and pluck- 
ing audible. At any rate vou have the 
odd effect of listening to this musie not 
as it would sound 
audience, but 


to a member of the 
rather would 
sound to the soloist. This makes for an 
interestingly intimate realism on a 
good hi-fi system and very superior 
show-off or demonstration material. The 
transients of the plucked strings are 
very well reproduced and should be fine 
test material for this, 

The Harp Concerto was written for 
the cembalo—a keyed dulcimer or early 
type of piano—and in consequence the 
harp sounds very different from its 
usual self. Here it is “played with two 
hands,” like a harpsichord, and you hear 
a much greater interplay of the familiar 
mid and top registers with the less 
often heard low register. The effect, I 
suppose, is a that of a 
harpsichord and a rather ill-tempered 
piano, which, possibly, is what a cembalo 
sounded like. Anyhow this is charming 
music. If you listen carefully, you'll 
hear an occasional vibrato as the low 


more as it 


too. 


cross between 


The Fisher 70-RT, 

an AM and FM 

tuner with phono 

preamplifier-equal- 
izer. 


harp notes decay, changing pitch 
they do. The two sides provide ar 
teresting contrast in plucked string 
the mandolin highly damped, the 
resonantly undamped. The recording 
excellent. 

The Mozart piece, heard occasionall 
at children’s concerts, is a satire on th: 
musical clichés and performances of hi 
day, and good fun. It is noteworthy fo 
the very clean and vibrant double bas 
in spots. Played back with NAB or AES 
bass compensation, it will vibrate the 
floors very gratifyingly. 

I’m not ashamed to say that I had 
never heard of Etienne Henri Mehul 
before this or, if I did, he slipped m) 
mind. The way portions of it remir 
me of various better known symphonic 
suggests that Mehul’s music didn’t slip 
the minds of some of his illustrious su 
If he wrote any more stuff 
good as this, I hope Urania will dig it 
up. The recording is not remarkable in 
any single respect from a hi-fi point of 
view but it is well balanced, fairly clear 
and up to the excellent standards of 
Urania’s 50- to 15,000-cycle series of 
which it is an example. You can also 
hear, in several spots, a very mightily 
blown piccolo. 

By the way, Urania is now using o1 
these discs the ORTHO curve, althoug! 
they sound better to me with an NAB 
bass and the ORTHO treble 
STRAVINSKY: Pulcinella Suite and 17 ole 

lon Musagetes 

Vienna Chamber 


cessors. 


Orchestra 
Vox PL&270 
STRAVINSKY: Histoire du Soldat 
Instrumental Ensemble 
nand Oubradous 
RAVEL: Bolero, 
Alborada Del 
Pavanne for a 
Symphony Orchestra of 


under Fer- 
Vox PL7960 

Rhapsody, 
Valse 


Spanish 
Graciosa, La 
Dead Princess 
Radio Pat 
Vox PL&15® 
Nos. 1 and G 
Pro Musica 


’ 


Liszt: Piano Concertos 
Orazio Frugoni 
Symphony Vox PL&390 
All except the Histoire du Soldat 
(Story of a Soldier), are in the new 
ultra-high-fidelity series of Vox record 
and very good they are, especially in 


and 
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G-C TUNER-KLEEW'R for every Stand- 
ard Coil tuner. Cleans both sto- 
tionary and rotary contacts at every 
twist of the channel selector. Easy 
to install, means extra profit, better 
reception. 


No. 9132 Net $1.00 


eh et 


G-C SPRA-KLEEN The original power 
spray electrical contact cleaner and 
lubricant. Eliminates noises in TV 
tuners, contacts, controls, relays and 
switches. No waste, no need to 
remove parts. 


No. 8666 6 oz. can Net $1.00 


G-C PORTAB 


LE WIRE REEL New, con. 
venient way to handle wire coiled 
on spools. Just slip spool onto reel 
and pull out what you need. No 
more twisted or tangled wire when 
you go out on a job! 

Sh, |, ee 


G-C SPEEDEX WIRE STRIPPERS WNew 


automatic 766" series has delayed 
return action to prevent crushing of 
fine stranded wires. Easy to use, 
with handles for eosy 
operation. Interchangeable blades, 
Specify wire size. 

Series 766 (12 models)....Net $4.95 


eaty grip 


Save time... Save money... Speed up your service work! 


SERVICE AIDS 


AT LEADING PARTS DISTRIBUTORS EVERYWHERE 


G-C DELUXE ALIGNMENT TOOL KIT 
Handy roll type case with 16 most- 
used tools. Tool tips are extra thin, 
of best grade hardened spring steel 
for long useful service. Value of 
tools sold separately $15.00. 

No. 8280 Net $7.74 


| 
| 
| 
| 
| 
| 


G-C GENERAL SKRATCH STIK Easy to 


use, in handy carry-with-you case. 
Removes scratches on walnut, ma- 
hogany, oak—all shades and cclors 
Avoid embarrassment on the job 
P wipe Skratch Stik on that 
accidental scratch! 


Net $0.30 


GC “TUX” TOOL KIT Made of re- 
markable new “Alathon” polyethy- 
lene. Flexible, tough, wiil not lose 
shape. Keep your tools with you, 
your tape on a chain. 
No. 8943 


Lightweight 
Net $2.37 


G-C COMBINATION LEAD-IN TUBE AND LIGHTNING ARRESTOR 





No. 8641. 


Simplest feed-thru idea you ever saw. 
hole, any wall up to 16” and insert. 
outside, wall plug inside. 


Drill %,"" 
Arrestor on 


A new G-C exclusive! 


Net $2.37 


GENERAL CEMENT MFG. CO. 
910 TAYLOR AVENUE 


ROCKFORD, ILL. 





G-C ILLUMINATED 
Penlight tool 
independen? of cords or connections. 
Adjustable 1” hinged mirror mounted 
to 6 lucite rod. No 
shock. On-off switch, Length 12%". 
Bulb, less batteries. 


INSPECTION MIRROR 


botteries make this 


fransparcnt 


Net $1.95 


GENERAL u 


cement 
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Cash in! 
on HIGH FIDELITY 


SERVICE AND 
CUSTOM BUILDING 
OPPORTUNITIES! 


HIGH 
FIDELITY 
TECHNIQUES 


by John H. Newitt 

The complete quide 
to hi-fi methods, 
equipment, circuits, 
building and service 


S12 pages; 203 


Price $7.50 


illus, 


There 


TOPS FOR 
HI-FI FANS 


Here, at 
complete, 
thentic book that en 
ables you to say : 

goodbye!" to hi-fi ment tor 
quesswork helps HIGH 
you get topnotch re rECH 
production at lowest j 
possible cost — 


last, is a 
fully au 


vant 


Endorsed by 
ing experts 


lead 


“A much needed 
book is here says 
High Fidelity maga 
ane . ‘ A‘ kb | now 
, othad 
idea dl ited wherever 


Xx ith er. 


l 
circuits and 
high ficelit 

From 
riheptve 
tron 


enthy experts 


custom 
amd ick 
wooter-t cote 
from record 
the best loud 
output torn 
frov olume ext 
hundred oft ( 
TECHNIQUES e 


peaker 


trar er to 


r——10-DAY FREE EXAMINATION~—~—~ 
1 Dept RE-114, RINEHART & CO., INC \ 
| 232 Madison Ave., New York 16, N.Y | 
Sure! Send HIGH FIDELITY TECHNIQUES | 
for 10-day FREE EXAMINATION. If | like book 
| | will then promptly send $7.50 (plus a few cents 
| postage) in full payment. Otherwise, | will | 
j return book postpaid and owe you nothing! 


| Name 
| Address 
| 
City, Zone, State 


OUTSIDE U.S.A Price $8.00 cash with order, 
| Money back , is 10) days. 


returned 
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end. Cook, Mercury, 
Capital have been doing a good 
recently with drums, but the double 
basses and piano bass on these discs are 
tops for me so far. In places they will 
vibrate the dust out of your 
rugs. Moreover, this is a clean vibrant 
bass, not a mere rumble or boom. Prac- 
tically guaranteed to pop the buttons 
off the vests of owners of good horns 
and other enclosures capable of doing a 
good bass full justice. 


and 
job 


the bass 


almost 


The highs are also good and I for 
one did not miss the incessant tinkling 
of triangles in the background like 
flocks of belled cows. These well- 
balanced recordings, and give an excel 
lent illusion of presence, whatever the 
miking. 

The Pulcinella Suite is a top-drawe1 
test and demonstration record. It is 
possible I’m slightly prejudiced because 
this is of my favorite of 
music. Stravinsky’s free-wheeling ren 
dition of old tunes of 
hits me in both my musical weak spots 

the polyphony of them good old days, 
and the remarkable though not always 
pleasant tonal inventions of the mod- 
erns. But aside from being delightful 
music, this recording offers excellent 
material for taking the measure of a 
sound system. I have already mentioned 
the really big bass often heavily under 
lining solo instruments and offering an 
excellent measure of 
There is, in addition, the interplay of 
many instruments, winds and strings, 
enriched by Stravinsky’s characteristic 
coloring. It to one of the most 
wonderful polyphonic crescendos I know 
of in the Duetto about an inch from 
the end, in which and double 
basses play around each other at high 
levels—offering as good a measure of 
definition in a different way as the 
opening fanfare of the Final Movement 
of Copland’s Third Symphony. Also the 
instruments, or rathe) of 
polyphony, include the flute, oboe, bas 
soon, trumpet, and trombone; and there 
is a string orchestra behind them. 
There is plenty of opportunity to judge 
the naturalness of all, and to compare 
the differences between them. 

The Apollo ballet on the other 
is not particularly remarkable, but it 
is an excellent recording of 
with an exceptional cefinition 


one pieces 


some Pergolesi 


intermodulation 


rises 


brasses 


solo voices 


side 


strings 
in the 
choirs 

The Story of a Soldier would 
fine addition to a Stravinsky collection 
if the narration were in English instead 
of the original French, for the 
are natural and the music good and not 
without hi-fi interest. But 
the voices occupy so large a portion of 
the disc, it will be of interest primarily 
to fans of Stravinsky, particularly 
those who can follow spoken French 


be a 


voices 


some since 


The very well recorded Ravel record 
is a fine show-off dise and, with nearly 
an hour on both sides, represents a lot 
of music for the money. It is, moreover, 
music which most people will enjoy. The 


Bolero, for instance, reveals the fine 
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Here is Engineering 
at its Peak! 
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IT’S SERIES! 
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$445 
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model AR-2.. . complete AUTOMATIC rotor with thrust bearing ... and 


handsome modern design cabinet, uses 4 wire cable 


model AR-1_ . same as AR2 without thrust bearing 


model TR-12 


A special combination value 


model TR-2 


. ¥ avy , las 
consisting of complete rotor The heavy-duty rotor with plas- 


including thrust bearing tic cabinet featuring “Compass 
Handsome modern cabinet Control”, illuminated “perfect 
with meter control dial, uses pattern” dial, uses 8 wire cable 


4 wire cable. 


model TR-4 


The heavy-duty rotor complete 


model TR-11 


The same as the TR-12 without thrust 
bearing, complete with meter control with handsome, modern design 
dial cabinet, uses 4 wire cable cabinet with meter control dial 


uses 4 wire cable. 
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AUTHENTIC KLIPSCH 
DESIGNS... 





‘by Cabinart 





From the drawing boards of Paul KLIPSCH 
world famous designer of high fidelity speaker 
enclosures, come revolutionary new designs 
which are produced, for you by CABINARI 
Mr. Klipsch is renowned as the developer of the 
Klipsch corner horn design an innovation 
which effectively extends and enhances the 
bass range of all program material by utilizing 
the walls of the room in which the unit is 
placed. Complete freedom from boom and 
distortion, crispness and clarity of sound 
reproduction, and smartly styled appearance 
are some of the qualities which have 
combined to make Klipsch designs by 
Cabinart the most truly desired speaker 


enclosures in the high fidelity sphere KR 5 
- 


Only 20” high, thi$.compact speaker 
enclosurg embodies all of the 
Klipsch4dyglity performance 

within its miniature size. It can 

be wall-mounted, corner-hung, 
placed on a table, a bench, a shelf, 
anywhere in the home! For 
versatility . . . plus performance 

..» plus price . . . there's nothing 
like it in the world 


Finished 00 net 








Utility (unfinished) $33.00 net 


detern 


’ f tna $69.00 ne t i 
(Kit form $36.00 ne KR-3 


) Finished $87.00 net F Surpassed in performance only by 
) Kit forn $42 00 dy the Kiipschorn, the KR-3, based upon 
’ the same proven principles, is 

engineered for loudspeakers up to and 

including 15” in diameter, coaxial or 

separate, 2 or 3 way systems. 

Outstanding versatility unmatched 

at such low cost. 


Finished $126.00 net 
Utility (unfinished) $84.00 net 
All three of the Klipsch models are 
available in a variety of beautiful finishes: 
Honey Walnut on Walnut, French Mahogany on Mahogany, 


Korina (Blonde Mahogany), and Ebony (black Lacquer). 
The KR-5 is also available in a portable leatherette model. 


the Klipsch Models at your local job! t P omplete information 
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nuances of Ravel’s clever comp¢ 
such as blending two dissimila) 
ments, an octave or more apart 
unison to produce a sound whi 
hearing appears to be that of 
novel instrument. Both Valse ar 
sody provide spectacular ef 
The Liszt Concertos ars 
for dynamic range, volume 
of the piano bass. This is very | 
If your system ‘can be thro. 
motorboating, portions of thi 
to do it. Listen especially for 
verberations produced whet 
hand hits those chords as hard : 
intended them to be hit 
The only marring not 
records are an occasional, v« 
trace of very low rumble in the 
ella Suite that will be audible or 
a rumble-free turntable i ise 
an occasional distortion in the |} 
the Ravel. 
Listen to the Band. Vox Concert Ba 
Vox VX5 


Westminster W] 
One kind of music pleases pr: 
material for showing off both hig! 
lows and definition—good old-fa 
band music of the kind they used t 
in the town square on a Sunda 
noon. These two records are cap: 
transporting you the 20, 30 « 


| years back to your home town 


a Sunday afternoon. Well re« 
they present relatively small 
playing the conventional rathe) 
band style. The Vox has_ the 
familiar musie with, curiously e1 
the big drums on one side and 
triangles and tubas on the other 
drums are not as big as in some 
records I know of and the higt 
striking either. But they do creat: 
“vou are there” feeling 

The Westminster has more of 
band sound and a kind of beery | 
style which is amusing. Connoi 
band music will like the less 
works on these two sides. High] 
mended, if for no other reason 
give the whole crew a lift 
quitting time. 





“I think it’s interference from my 
wife’s reducing machine” 
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Here’s the ideal “all-channel” antenna The Dragnet 
for fringe and far fringe reception Has Been 


THE NEW<RADELCO | Thoroughly 
=~ Field Tested 


<< afl i Pr | After several years of development 


and field testing in all sections of 
the country, Radelco now gives you 
an antenna that definitely solves 


MODEL DN2- FOR VHF - UHF the reception problem in areas 


where reception has been found 


with tee Gevgauona | smost difficult. 
Diasmond- Buck Refladirs RADELCO MANUFACTURING CO, 


CLEVELAND 25, OHIO 
* Completely rejects interference 
from both back and sides. 


* Eliminates co-channel interference. sm la. | 
* Front to back ratio far surpasses gk Oe 0g atid, 
any other antenna on the market. ere alias 
: ragnets are now being 
* Superior all-channel gain. shipped to distributors 


throughout the nation 


* Completely pre-assembled. Place your order now with 
your favorite parts jobber. 
S 9g *Trade Mark 
Registere 
34 LIST Pat. fensine 
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Service Jobs 


AS “SLICK” AS YOU DO 
THE EASY ONES! 


“Complete training 
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METHODS 
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them experienced serv- 
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Special prob- | ‘ t" 
lems in Battery Hert 
Sets, Communi- 
cations Receiv- 
Recorders, 
etc 
e 
Servicing,  tun- 
ing and switch- 
ing mechanisms. "alec cae 
2 tha ! the f their type 
and this new book is the 
latest and greatest of them 


allt Pract from it for 10 
full days AT OUR RISK! 


& Pel 
HOOTING 


off big 


beginners, 


ers, 


et their 
ln . 


. and dozens 
of other sub- 
jects 


EXAMINE IT FREE! .....~ 


Dept. RE-114, RINEHART & CO., Inc 
232 Madison Ave., New York 16, N. Y. 
Send Ghirardi's new Had @ TV TROUBLE 
SHOOTING AND KPPAIN k for LO-day FRED 
EXAMINATON. Lf I decide to keep t will thee 
1 tly remit §¢ ) jue a few cents postage) in 
full payment. If not, f will return book postpaid 
am! owe you nothing 


Name 


Address 
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Now—Diodes Amplify! 


HE crystal diode is now an am 
plifier. Indeed, in new 
designed by A. W. Holt of the 
Bureau of Standards, the ordi- 
nary germanium o1 stal not 
only amplifies but oscillates. Power 
gains up to 10 per stage have been 
obtained with the diode amplifier, and 
it is believed that future improvements 
in diode manufacture may make these 
amplifiers useful even up to microwave 
frequencies. 

The principle on 
amplifier works 
but been 
diode 


circuits 


silicon ery 


the 
been known, 
weakness in 


which 
long 
considered a 
the 


occurs 


new 
has 
has 
rectifiers. It is 
flow which when a diode 
is switched from the conducting to the 
nonconducting state. When vo tage is 
applied to a crystal so that the anode 
is more positive than the 
of Fig. 1), its conductivity is 
The applied voltage 
stream of carriers. These are the “holes” 
or electrons of transistor terminology. 
(This article is written in terms of 
holes, with current flowing from posi- 
tive to negative.) 

If the voltage is applied in the oppo 
site direction (6 of Fig. 1), 
injected, the 
high, 


reverse cu 


rent 


cathode (a 
high. 


creates a steady 


no carriers 
the 
flow 


are impedance of 


diode remains and 
is negligible 

But this drop in current is not instan- 
The carriers the 
are swept out by the back 
reverse cur- 
rent for a short time. This reverse cur- 


current 


taneous 
crystal 
’ oltage 3 


already in 


creating a large 


rent is used to make the crystal amplify. 


A transistor example 

The diode amplifier action resembles 
that of a transistor, which 
thought of as two diodes with a common 
semiconductor element. One diode—the 
emitter—has voltage applied in the con 
ductive or “forward” direction which 
large numbers of carriers to 


| | 
DOO roto 
Oo OO ® 
OOD 
DOG” 
ODOdO 

@oO 


CURRENT FL «| a | b 


Fig. 1—How the crystal is filled with 
carriers on the forward alternation 
and emptied during the reverse cycle. 


can be 


causes 
































Fig. 2—The simplest diode amplifier. 


flow through the crystal. The other 
diode—the collector—is connected in the 
reverse direction, and a large 
applied to it causes very small « 
to flow. The current which Coes {iow in 
the collector circuit depends on the 
number of carriers injected by the 
emitter. If the emitter voltage is raised 
or lowered, causing more or less emitter 
current flow, the collector 
becomes greater or smalle1 
In some junction transistors, the 
ations in collector current 
those in current, 
think of 
current 
tor 


voltage 


ents 


1 


current also 


almost 
emitter and we 
the action as tran 
from the emitter to the 
circuit. But the collecto: 
with higher voltage and a high 
resistance, so a given 
that circuit 
much greater amount of power than in 
the emitter circuit (P IR). 
gain in the transistor is obtained by 
a transfer of current from rcuit 
of low impedance to another circuit of 
high impedance.” 

If alternating current is applied to a 
crystal diode, it acts like an emitte) 
during haf the cycle; like a collect 
during the other half. The diod 
fier must be s ppliel with 
an r.f. whose frequency is at 
least as high as that of the 
signal frequency. In the example é 


terri 
colle 
circult 
one 
load 
current In 


chanye 
repre ent 


‘Power 


one < 


ampli 
powell Tron 
source 


modulating 


scribed here, a square waveform at | 
mec, entirely positive-going (point A 
in Fig. 2 varies from 0 to 20 
positive to ground), is used. The pow-r 
supply is also called the clock, becau 
it controls the time during which the 
crystal is in the conductive or the high 
impedance state. The diode amplifier is 
therefore in a class with magnetic and 
die'ectric amplifiers in that it re 
an alternating power supply, as opposed 
to tubes. Like the magnetic amplifier, 
too, it far 
amplification and control applications, 
though experiments indicate that it 
might be used for audio amplification, 
should there be any reason for 
Signals are applied at point B in 
Fig. 2, through a rectifier shown 
as a vacuum-tube diode, which pr« 
baca-action into tre signal circuit 
When there is no input at point B, 
there is no current in the 
A-C-R,-ground. The diode passes no 
current during one alternation of the 
power supply the voltage is 
zero, and none during the other because 
it is in the high-impedance direction of 


volts 


quire 


has so been used for pulse 


so doing 
' 

nere 
vents 


circult 


because 


; 4 
Fig. 3—This flip-flop circuit runs until 
turned off by a negative pulse. 
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the diode. A small spike—due to the 
diode capacitance—appears in the out- 
put, but can be reduced if desired by 
shunting R,. with a capacitor. 

If point B is raised to about 2 volts 
while the clock is at zero, carriers are 
injected into the crystal, current flow- 
ing in the direction B-C-A. When the 
voltage again rises at A, these carriers 
are swept back out of the crystal, and 
a current flows through R,, creating 
a voltage across it. Transfer of cur- 
rent from a low-impedance to a high- 
impedance circuit results in power gain. 

To increase the amount of current 
gain for application to another stage, 
the voltage gain across R,; must be 
changed to current gain. This is done 
with a stepdown transformer, and vari 
ous circuits have been worked out to 
compensate for the complications intro- 
duced by the transformer inductance. 


Flip-flops and current doublers 

A number of special circuits—for 
pulse amplification and for use in elec- 
tronic computers—have already been 
designed by Bureau of Standards sci 
entists. One of the most interesting is 
a flip-flop circuit in which the diode 
oscillates. A 2-volt positive pulse is 
injected through the TURN ON gate 
(Fig. 3) while the clock (power supply) 
is at zero volt. When point A raises to 
20 volts, a surge of current goes down 
delay line D. The line is an open circuit 
for a positive pulse, so the surge is 
reflected and arrives at point B (if 
the delay-line’s time constant is cor- 
rect) just in time to inject carriers 
into the crystal, and the cycle is re- 
peated. (The diode beyond point C is 
to absorb a negative pulse reflected 
from point B due to mismatch between 
delay line and crystal.) The circuit con- 
tinues to oscillate till a negative pulse 
is applied through the TURN OFF gate. 

Another interesting circuit is a “cur- 
rent multiplier” which uses capacitors 
in a manner reminiscent of a vacuum- 
tube voltage multiplier. When point B 
of Fig. 4 is more positive than point E, 
electron flow (more convenient to con- 
sider in this circuit than positive 
“carriers”’) in the direction E-D-C-B 
charges the capacitors in series. Diodes 
1 and 3 do not conduct. With the voltage 
reversed (or cut to zero), diode 2 cuts 
off and the capacitors discharge in 
parallel (B-C-E and B-D-E). This cip- 
cuit has been used with a germanium 
diode amplifier to make a flip-flop whose 
frequency can be carried over a very 
wide range. END 
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Fig. 4—Diode current-doubler circuit. 
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ELECTRIC SOLDERING IRONS 


The Tip... That’s where American Beauty Electric 
Soldering Irons “pay off” in economy, dependability, 
eficiency—on all your soldering jobs. 

Made of commercially-pure copper rod, heavily nickeled 
to resist Corrosion and oxidation, there are American 
Beauty tips in many special shapes and sizes available 
to fit particular requirements. 


All 12 models of American Beauty Electric Soldering 
Irons feature tip lengths proportioned to size to permit 
full insertion into the element core and maximum 


soldering length. 

American Beauty Electric Soldering Irons are available 
in Tip Sizes from }4” to 1) 
25 to 550. 
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and in wattages from 
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THE PHOTOTRANSISTOR 


has _ in- 
vacuum 
span of time, 
oon become the 


HE amazing transistor 
vaded the realm of the 
tube and, in a short 
shown that it will 
important factor in 
In radio, telev ision, computer 
and many other 
it has brought us promise of 
servation, power efficiency, and design 
simplicity. 

An important adaptation of the tran- 
sistor, the phototransistor, shows even 
more immediate promise of being 
in the industriai field. Besides having 
all of the advantages of the transistor, 
it is the 
produced because of its current-ampli- 
fying characteristics. 

Photosensitivity has been an impor- 


most electronics. 
, counters, 
phases of electronics, 


pace con 


used 


most photosensitive device 


N-TYPE GERMANIUM METAL SHELL (BASE) 


IIIT STO OOOO III II 
A atsd AAA A hhh hth 
| CT fal 
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Pr N VE AREA ECTOR CONTACT 
Fig. 2—A 
similar to a 
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coaxial phototransistor— 
point-contact transistor. 


3y HARRY MILEAF 


Fig. 


An outgrowth of transistor 


research, this untt ts re- 


markably photosensitive and 


widely applicable 


1—First application 
the phototransistor— 


card translator equipment. 


part of automatic equipment for 
many years. It has been exten- 
sively in automatic “on-off” 

such as automatic door openers, 
ers, keyers, light dimmers, and other 
applications. Up to now, the ordinary 
phototube has enjoyed a monopoly in 
photosensitive equipment. But it has 
the disadvantage of supplying only 
small amounts of photosensitive cur- 
rent. Amplifiers have to build up these 
small variations to a high enoush value 
to operate the automatic 
The phototransistor, on the other hand, 
can supply enough current to operate 
a relay directly. (Phototubes deliver 
microamperes; phototransistors deliver 
milliamperes.) Because of this charac- 
teristic, the phototransistor requires 


tant 

used 

devices 
count 


equipment, 


£ AREA 





Fig. 3—In processing transistor, pow- 
er is applied between base and emitter. 


less complementary equipment and is 
more efficient. 

The phototransistor is not 
new, in the strictest sense of the word 
Some have 
couple of years constantly improving 
the phototransistor. Western Electric, 
pioneers in transistor construction, de- 


] 
exactly 


companies spent the ist 























Fig. 4—Diagrams show comparison of 
transistor and phototransistor theory. 
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The future is in your hands! 


The signs are plain as to the future of the trained men in the electronics 


industry. It is a tremendous industry, and 


at the present time there are more 


jobs than there are trained men to fill them. But—when there’s a choice between 


a trained and untrained applicant, 


the trained man will get the job. Your 


biggest problem is to decide on—and begin the best possible training program. 


CREI Home Study... 
The Quick Way to Get There. 


Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time-tested CREI procedure 
can help you, too—if you really want to 
be helped. CREI lessons are prepared by 
experts in easy-to-understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 


Industry Recognizes 
CREI Training. 


CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An Accredited Technical Institute e Founded in 1927 


3224 16th Street, N.W. 
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Washington 10, D.C. 





good-paying positions with America’s 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio-electronics-tele- 
vision personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Corporation; 
Columbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans-Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 


Benefits Felt 
Right Away. 


Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 
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Get this fact-packed booklet 
today. It’s free. 


Called “Your Future in the New 
World of Electronics,” this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need io and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest — your 
future—is up to you. 


judge 


MAIL COUPON FOR FREE BOOKLET 
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$ STANCOR 


4 YOUR MOST COMPLETE SOURCE OF 


EXACT REPLACEMENT 
TV TRANSFORMERS 


@ Designed from original manufacturers 
specifications, STANCOR exact replacement 
transformers faithfully duplicate the ratings 
and mounting styles of the original unit. 

There is no skimping on wire, insulation or 
laminations. They will equal or better the 
performance and quality of the original and 
every STANCOR transformer is individually 
tested before packaging. 


*SINdLNO IVIILYIA - SIOULNO” 


Stancor 
transformers 
are listed in: 
NEW... and typical of SrANCOR Photofact Folders 
exact ere is the DY- Counterfacts 
13A De ection Yoke, exact re- Radio’s Master 
placement for all Muntz 24” and 27” sets. File-O-Mat 
There are no leads to solder—the DY-13A ee ee 
plugs into the set, Bulletin 495 listing models 
using this yoke is available from your dis- 
tributor or from STANCOR. 


@ CHICAGO STANDARD 
peters CORPORATION 


3592 ELSTON AVENUE + CHICAGO 18, ILLINOIS 


EXPORT SALES: Roburn Agencies, Inc., 431 Greenwich Street, New York 13, N. ¥ 
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% Nothing complicated to learn you redouble 
% Neo extra equipment te purchase the value of 
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veloped the first piece of phototransistor 


| commercial equipment for Bell Tele 


phone. This was a card translator (Fig 
1) installed in 1952 as part of a com- 
plex nation-wide telephone switching 
system, and resulted in a great saving 
of space and power. 

Like the ordinary transistor, the 
phototransistor can be made as a point 
contact or junction type. The one shown 
in Fig. 2 is a coaxial point-contact 
phototransistor. There isn’t too much 


’ difference between this point-contact 


phototransistor and the point-contact 
transistor; their basic construction 
the same except that the emitter con 
tact has been removed so that the photo 
sensitive emitter surface can be used 
to its fullest extent. Therefore, thi 
phototransistor has only two contact 
whereas a comparable transistor ha 
three. 

During the early manufacturing 
stages, when the transistor is not yet 
photosensitive, it has all three contacts 
However, after power has been applied 
to the emitter contact, and the emitter 
surface has become photosensitive, the 
contact is removed (Fig. 3). The photo 
sensitive surface at the emitter is 
usually only .01 inch in dimension 
Because of this a lens is used to focus 
the light source on the sensitive area 

The phototransistor operates on the 
same principle as an ordinary transis 
tor. The two are compared in Fig. 4. In 
the ordinary transistor, the resistance 
of the collector-base circuit is deter 
mined by the electron flow in the 
emitter-base circuit. When a _ positive 
signal is applied to the emitter, a 
shown in a of Fig. 4, the emitter elec 
tron flow increases, causing a corre 
sponding drop in collector-base resist 
ance and an increase in collec tor 
current. 

In the phototransistor, the resistance 
to the flow of collector current also de 
pends upon the status of the electrons 
in the emitter. However, since there is 
no complete circuit to provide for 
emitter current flow, the collector-base 
resistance is dependent on electron 
agitation in the photosensitive emitter 
area. Thus, when a light beam strikes 
the photosensitive emitter (6 of Fig. 4), 
the resultant ag’tation of the electrons 
in the emitter reduces the collector-base 





fo 


Fig. 5—Diagram shows characteristics 
of an n-p-n junction phototransistor. 
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resistance. Then the collector current 
increases. 

Another form of phototransistor is the 
n-p-n junction type (described on p. 120, 
RADIO-ELECTRONICS, November, 1953), 
a Bell Telephone development. This 
type of phototransistor is being manu- 
factured by Transistor Products Inc., 
of Boston, Mass. They describe it as a 
light-sensitive device with an incorpo- 
rated amplifier. The X-25, as it is called, 
uses the base rather than the emitter, 
as the photosensitive area. As the chart 
in Fig. 5 shows, this phototransistor is 
capable of operating a relay directly; 
it can supply an increase of 4 milli- 
amperes or more when light is applied. 
Of course, sensitive relays that can be 
energized by these small currents must 
be used. Examples of some relays that 
can be used with the phototransistor are 
the Advance type 1200 and Potter and 
Bromfield’s LM and SS These 
relays have sensitivities of 1 to 9 ma 
and vary in resistance from 2,200 to 
40,000 ohms. The load resistance of 
the relay is an important item to con- 
sider because of its limiting effect on 
the current flow. Thus, it is advisable 
to use higher supply voltages with 
higher relay resistances. The load lines 
given in Fig. 5 are typical examples; 
intermediate supplies and load resist- 
ances can be used. The X-25 has a maxi- 
mum rating of 60 milliwatts, and can 
be used within the range shown in 
Fig. 6. 

Although the phototransistor has not 
yet been perfected, and is relatively 
high priced, various manufacturers are 
trying to adapt it to their particular 
products. Even though it is a_ high- 
priced item, the phototransistor will 
still reduce the cost of equipment using 
it, because it does not require sensitive 
amplifiers. Another point to consider is 
that maintenance costs will be reduced. 
An example of the various circuit 
quirements of the phototransistor 
compared to the phototube is shown in 
Fig. 7, a basic automatic control circuit 
for opening doors. The phototube circuit 
(a) is set up so that the current flow 
from the phototube—-caused by the light 
beam—produces a high negative 
at the grid of the amplifier tube. 
bias limits the plate current of 
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amplifier tube so that the relay cannot 
be energized. However, when an object 
blocks the beam of light, the phototube 


| current drops off and the bias at the 


amplifier tube decreases. The plate cur 
rent then increases and actuates the 
relay. Its contacts close and the doo: 
opening mechanism operates 

The phototransistor control circuit 
(b) does not require an amplifier. The 
beam of light on the photosensitive base 
supplies enough current to actuate the 
relay. The relay in this circuit is con 
nected so that the contact points are 
open when it is energized. Therefore 
when the light source is cut off, the 
current decreases and the relay is de 
energized. This causes. the 
points to close and energize the 
opening mechanism. 

Fig. 7 shows the simplicity 
phototransistor circuit. In the 
tube circuit only one amplifier wa 
because plenty of light change 
available. But, if the circuit had 
react to smaller changes of light in 
tensity, the phototube would require 
much more amplification as compared to 
the phototransistor. Of course, a photo 
multiplier tube could be used in such 
a case, but the amount of noise that 
would be developed would limit its use 
fulness with critical circuits. The circuit 
shown in Fig. 7 is also similar to those 
used for counting. 

One of the latest development n 
phototransistors is that associated wit! 
the phototransistor control unit, de 
scribed on p. 118, RADIO-ELECTRONICS 
November, 1953, another Bel! patent 
This circuit uses an n-p-n junction 
phototransistor with two photosensitive 
surfaces (emitter and collector) that 
can be set up in a bridge circuit 
that changes can be more accurately 
measured. It can be used to maint: 
brilliancy in photographic expo 
processes, stage light intensity 
infra-red baking processes (the phot« 
transistor is sensitive to infra-red) 


—— 
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SENSITIVITY 
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Fig. 7—Comparison diagrams of basic 
photosensitive control circuits 
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By LEO G. SANDS 


transistor, the electrostatic 

amplifier, and the magnetic am- 

plifier are competitors, but not 

necessarily successors to the vac- 
uum tube. Only seven years ago, the 
transistor was invented at the Bell 
Telephone Laboratories. Since that 
time it has been the subject of much 
discussion and is now finding its place 
in practice. 

The magnetic amplifier, on the other 
hand, is not new and has been used for 
many years. But it was not generally 
known by the name magnetic amplifier. 
Many radio technicians will remember 
an early Majestic radio receiver in 
which the dial light dimmed when the 
receiver was tuned to resonance with 
an incoming signal. This is a form of 
magnetic amplifier. 

It has been widely stated that the 
Germans invented the magnetic ampli- 
fier. Records indicate that it is an 
American invention used as far back 
as 1885 for the control of electrical 
machinery. 


HE 


CORE 
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Fig. 1—A magnetic a.c. light dimmer. 


The Germans, however, should be 
credited with reviving interest in mag- 
netic amplifiers and developing them 
into practical forms for a wide variety 
of applications. They applied magnetic 
amplifiers to many tasks formerly as- 
signed to vacuum tubes, such as in 
servo systems, regulators, fire control, 
frequency control, and computer cir- 
cuits. 

Statistics indicate that the great ma- 
jority of electronic equipment failures 
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are caused by vacuum tubes. If tubes 
are the weakest link, it 
that the tubes themselves 
improved or, whenever possible, re- 
placed by devices which do not wear 
readily. tuggedized vacuum 
been made available, with 
the result that failures and replace- 
ments are reduced. The vacuum tube 
is, in reality, a very reliable device, but 
its applications are limited by its fra- 
gility and the fact that it wears out in 
a short time. 

A magnetic amplifier is a static de- 
vice which will perform many of the 
functions of vacuum tubes. Its appli- 
cations in its present stage of develop- 
ment are limited, but the many jobs 
it is capable of doing, it can do well 
and with greater reliability than can 
vacuum tubes. 


seems logical 


should be 


out as 
tubes have 


A few examples 

The basic principles of operation of 
the magnetic amplifier may be more 
easily understood by studying the cir- 
cuit of a coil and lamp in series as in- 
dicated in Fig. 1. When a core of mag- 
netic materials is inserted in the coil, 
the lamp glows dimly because the coil’s 
impedance increases. When the core is 
removed, the current increases and the 
lamp glows more brightly. By adjust 
ing the position of the core, the bril- 
liance of the lamp may be varied by 
degrees. 

The radio tuning indicator system 
shown in Fig. 2 illustrates the princi- 
ple of electrical control with a satur- 
able reactor. The decrease in plate cur- 
rent flowing through the coil because of 
a.v.c. action when the receiver is tuned 
to resonance increases its inductance, 
and therefore its impedance to the flow 
of current through the lamp. The prin- 
ciple can be further demonstrated by 
connecting a transformer of suitable 
characteristics in the manner shown in 


A fundamental 
netic amplifier 


mag- 
setup. 


Fig. 3. Varying the amount of d.c. flow- 
ing through LI! 
of L2 to the flow of « 
the lamp. 

In Fig. 4 the 
include a rectifier in serie 
load. This is a basi 
magnet 
which 


impedance 
through 


chang the 
urrent 
circuit is modified to 
with the 
form of 
amplifier. The pulsating d.c. 
econdary L2 


imple 


now flows in the 


~ (\Q) 

A 

+ - ; Bt 
Fig. 2—Circuit of a tuning indicator 
based on magnetic amplifier principles. 


aids the primary L1 
to cause saturation of the core 
circuit requires les 
than the 

trolled, we 


or control winding 
As this 
control 
whi h l to he 
have a true 


power for 
device con- 
now amplifier. 
A practical magnetic amplifier is not 
as simple to design and build as the 
foregoing might 
coil, transformer, or “tran 


it is called by the magnetic amplifier 


infe Ihe aturable 


ductor,” as 


Fig. 3—A rough experimental hookup. 
the most | portant element 
The transductor type of 
transformer using co materials that 
saturated A vreat variety of 
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if the experimente: ks up the cir- 
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principles of magnetic amplification, 
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the antenna 
for which 
all America 
has been 


ul antmeg. a 
qc 


this is the 
PROBLEM 


New TV stations by the 
score plus stepped-up 
power on existing 
stations is increasing the 
difficulty of reception 

in many areas. 


Co-channel 


’ interferences and the 


resulting loss of 
reception quality cannot 
be overcome by 
ordinary antennas 


now available. 

















Here is the amazing KAY-TOWNES answer! 


Again... KAY-TOWNES is First with the answer! interferences present difficulties. Yes Sir! The 
The new K-T REAR GUARD completely rejects «new K-T REAR GUARD is ready for you now in 
unwanted signals from the rear and sides to arrays to suit your needs... It's a Quality . 
give televiewers the best possible picture and Antenna for Quality Reception. It's a ‘Kay- 
sound reception in areas where co-channel Townes Antenna! 
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NO interference from Top quality 


the rear f.-1 4-9 -171-), ee 


High front to back Sharp definition 


ratio Primary UHF 





RADIATION CURVE ; 
REPRESENTING ALL VHF CHANNELS 


WRITE TODAY FOR FURTHER INFORMATION AND PRICES 


KAY-TOWNES 


Use the K-T line Antenna Company 
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controlled. That is because of the core 
material of the ordinary transformers, 
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Fig. 4 circuit really amplifies. 
which is much harder to saturate than 


cores in magnetic amplifier equipment. 


Practical magnetic amplifiers 

A typical transductor consists of con- 
trol coils and load coils wound opposed 
to neutralize any transformer effect in 
to the control winding. A practical mag- 
netic amplifier is shown in Fig. 5. Here 
the transductor is with con 
trol windings and 
windings. The selenium 
mit flow of current 


provided 
two opposed load 
rectifiers per 
through one of the 
during one half of 
only and through the other load coil 
during the other half of the cycle. 
Varying the current flow in the control 
wide change in the 
impedance of the load coils. 

The circuit of Fig 
to permit control of a d.c. 
adding a bridge 
Fig. 6. 

To increase the gain of a magnetic 
amplifier, feedback has 
used to realize gains up to several mil 
lion per stage. In practical applications, 
gain in the order of several thousand 
common. Fig. 7 illustrates a 
circuit employing such feedback. Neg- 


load coils a cycle 


windings causes a 


modified 


load by 
shown in 


5 may be 


rectifier as 


positive been 


times is 


ative feedback is also used to increase 
linearity. 

The development of the magnetic am- 
plifier did not get a real push forward 
until selenium rectifiers with extremely 
high forward-to-reverse current 
become available. Run-of-the-mill 
nium rectifiers intended for power ap- 
plications usually are not suitable. 

The availability of satisfactory rec- 
tifiers in sufficient 
acute that Bogue set up its own sele- 
nium rectifier manufacturing facilities 
to build rectifiers with suitable charac 
teristics Jelcon rectifiers are 
manufactured by Bogue with forward- 
ratios in the order 


ratios 
sele- 


volume became so 


being 


to-reverse currernt 
of 1,500 to 1. 


Some applications 

New applications for magnetic am- 
plifiers are being discovered continuous- 
ly. They have been made to operate at 
frequencies higher than 1 megacycle, 
although it is not economically feasible 
to build radio public- 
address amplifiers using magnetic am- 
plifiers instead of vacuum tubes. 

The armed and many indus 
trial and educational organizations are 
probing further into the development 
and applications of magnetic amplifiers. 
Electronic equipment is 
signed to substitute magnetic amplifiers 
for vacuum tubes. New military and in 
dustrial electronic devices with few or 
no vacuum tubes are being developed. 

Magnetic amplifiers are being used to 
operate motors and relays directly from 
photocells, strain gauges and thermo- 


receivers ol 


forces 


being rede- 


A magnetic amplifier control used with 400-cycle motor-generator equipment. 
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couples. They are also being used to 
replace mechanical relays by utilizing 
the flip-flop characteristics of magnetic 
amplifiers. As contacts and moving 
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Fig. 5—A practical magnetic amplifier. 
parts are eliminated, greater reliability 
under all kinds of weather and mois 
ture conditions can be achieved. Fur 
thermore, they are explosion-p1 


= 
Ic él 


Fig. 6—How a d.c. load is controlled. 
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A very popular application of 
magnetic amplifier is in automatic 
ulation of the output voltage of ele 
trical generators. The 100-cycle 
motor-generator power-supply sy 
use magnetic amplifier 
lators which maintain 
to plus or minus 4% or better, no load 
to full load, with frequency 
at 400 cycles no load to full load 


tt ane 1 


Sogue 
tems 
voltage regu 
output voltage 


remaining 
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Fig. 7—Feedback increases sensitivity. 


The speed of a motor 
trolled within very close 
magnetic-amplifier regulators, and a 
large number of motors may be kept 
in step with each other. The speed may 
be adjustable with magnetic 
holding the sveed to the desired value 

Servo systems using magnetic 
fiers instead of vacuum 
herently more reliable 
are no tubes to wear out or filaments 
to burn out. A typical magnetic ampli 
fier servo system is the Bogue ship 
steering servo. This particular servo 
system causes the ship’s rudder to track 
automatically with the steering 
to an accuracy of a quarter of a degree 

The life of a magnetic amplifier is 
not easy to predict. The transductor is 
a form of transformer. If well designed, 
its life is a great many years. Selenium 
rectifiers operated within their ratings 
have a service life estimated conserva 
tively at more than 50,000 hours, which 
is many times more than the life ex 
pectancy of a vacuum tube. END 
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TEST-CRAFT 
Model TC-10 


Quality Multitester 
AC and DC Voltage Ranges: 0-5/15/150/ 
1500/3000 Volts. DC Current Ranges: 0-5/ 
50 ma. 0-1.5 Amps. Resistance Ranges: 
0-100 ohms, 0-100 K. Size: $08 


er ‘i $9.85 
Model 999 Combination 


structions. 
F. M., A. M. and Television 
Signal Generator A.C. Operated 

Generates R.F. fre- 

quencies from 150 

kilocycles to 50 

megacycles Posi- 

tive action attentu- 

ator provides effec- 

tive output control 

at all times. R.F. is 

obtainable sepa- 

rately or modulated 

by the Audio Fre- 

quency 


$14.85 


Complete with test 
leads and 


structions. — Only $19. 50 


TEST CRAFT 
Model TC-50 


Tube and Set Tester 


tests all tubes up-to-date incl. 4, 5, 6, 7L, octals, 
loctals, television, magic eye, thyrators, single 
ended, floating filament, mercury vapor, new 
miniatures, etc 

Multimeter Specifications: AC and DC Voltage 
Ranges: 0-1-100-1000-5000. DC Current Ranges: 
0-10/100/1 Amp. Low Resistance Range: 0-10,000 
Ohms, Medium Resistance Range: 0-!00,000 
Ohms. High Resistance Only 


Range: 0-1 megohm 

Complete with test 

leads and full crag ¢ $29. 50 
tions 7 $ 49 50 


TEST CRAFT 
Model TC-75 


Combination Test Speaker and Signal Tracer 


full in- 


Reg. $39.50 
plus speaker substitution 
plus resistor tester 


Only $24.50 


plus field substitutor 
plus condenser tester plus voice coil substi- 
plus output indicator tution 

Complete with full instructions 








, COMPLETE STOCK. 


of Nationally Advertised Radio & Television Testing Equipment, 
Parts, and Electrical Appliances to be sold regardless of cost. 


This is the opportunity of a lifetime! 


PRICES REDUCED UP TO 80% 


Below mentioned units are not kits, but all factory wired and brand 
new. Some models have been discontinued by the manufacturer, but 
every one is factory sealed and carries a one year, factory guarantee. 


SUPERIOR Model 


METROPOLITAN 


TEST CRAFT . 


SUPREME 
RADIO city PRODUCTS... 


GENERAL ELECTRONICS 


MONITOR 


REINER ELECTRONICS. 


ELECTRONIC  ceeeeee 
MENTS CO os 


GRUEN 
WESTON 
TRIPLETT 
MARION 
PHILCO 


DUOTONE 


HOLYOKE 


SUPREME 


DUOSONIC .. 


MAGUIRE 
CAPITOL 


ROTO-BROIL 400 
MODEL IMPERIAL DELUXE. . 


All prices are f.o.b. New York, 20%, 


Our 
Selling-Out 
Price 
1553 Multitester 
PB-100 Multitester .. 
680—5000 Ohms per vc 
670 Supermeter . 
TV-!1 Tube Tester 
660 Signal Ganerator. 
CA-I1 Signal Tracer... 
Television Bar Generator 
itt, A.C.-D.C. Multitester 
999" A.M.-F.M. & Television Signal 
A.C. Operated . 
TC-10, A.C.-D.C Multitester. . 
TC-50, Combin. Tube and Set Tes ter 
TC-75, Combin. Test Speaker and Signal 
543-S, Multitester 
322, Tube Tester 
461 AP Multitester. 
668, Electronic Multitester 
665, A.C.-D.C. V.T. Voit-Ohm Capacity 
200, A.M.-F.M. & Television 
A.C. operated 
200, Crystal operated Signal Generator 
689-1F, Ohmmeter, case 
630, Wheatstone Resistance Bridge 
637, Kelvine Wheatstone Res Bridge 
333, D.C. Volt-Ohm Milliammeter 


sititester 


Trace 


Signal Gener 


incl. leather 


206, Mutual Conductance Tube 
600, Oscilloscope .... 


2'" D.C., D'Arsonval 1 ype, | M 


ester 


606, | Milliam. Meter 


507, F.S.-1.2 Milliam. Meter 
331-JP 30 Amperes, Meter 


3” D'Arsonval Type | Milliam. with calibrated 
Voit-Ohm Current Scale, Meter 


Radio & Phonograph Chassis Cradies 


6'/," Paper Recording Discs 
cartons of 100 


sold only in 

8” Glass Recording Discs, 
cartons of 24 

12° Metal Recording Disc 
cartons of 


sold only in 


$, sold only in 


180 ohm ‘esistance line cords 

Nw. 22, stranded, tinned, copper 
wire on 500” spools. . 

3 speed recordplayers, with life-time needle 
portable case, speaker & amplifier 

Capri, 3 speed recordplayers, 
double-needle, plastic 
amplifier reduced to... 


6 feet with plug 
push-back 
each spool 


cartridge with 

case speaker and 

Recordchanger 

Automatic Pop Up Toaster 

Model 44/, 
Maker 

Electrical Waffle maker 

Electrical Mixer 

Genuine, imported Black Forest, han 
cuckoos every |5 minutes 


fully quar 
double, twin-sized electric 


Electronic, oscillating massager with 
heat combined 


Fully Automatic Rotisserie and Br 
bination, 7-way, with time clock 
element, double powered 


balance C 


29 


deposit with order 6.0.. « J mitte > th order 


WRITE, PHONE OR WIRE YOUR ORDER FOR IMMEDIATE DELIVERY, QUANTITIES ARE LIMITED. 


METROPOLITAN ELECTRONICS & INSTRUMENT CO. 


106 Fifth Ave., New York 11, N. Y. 


Telephone OREGON 5-1707 
Cable Address: METRONICS 
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2 new additions 


TEA CLINIC AND FAIR 
The Texas Electronics Association, 
sponsor of the Radio and Television 
a8 Service Clinic and Electronics Fair, re- 
the “PACKAGE” ports the program was highly success 
the . ful. The event was held in Dallas, Tex., 
and was the second annual affair 
TOWER truly proved in ber- The program featured a broad series 
formance and nation- of technical and busine topi ritl 
lly accepted! cnt ah cats iaainlieas "ten. sok 
alty pt emphasis on color television. The sub- 
jects covered color TV lectures, service 
cost analysis, public relations and ad 
vertising, credits and collections, legal 
the NO 6 aspects, TVI causes and cures, color 
a test equipment, transistors, and mer- 
TOWER chandising. Each was discussed by a 
specialist recognized in his field 
The distaff side was treated to a 
sight-seeing tour, Cinerama and an ice 
The onan to your stor- Built to fill 75% of your revue. 
age space dreams — r rements — structur- Dre Te ene . 
yo 3 freight rates gies y as sound as the Rohn NETSDA ELECTS HEAD 
you the edge on com- Standard No. 10 Tower At a meeting of the National Elec- 
petition! — yet costs less! | tronic Technicians and Service Dealers 
PAT. PENDING | Associations held in New York, Max 
Liebowitz of New York City was elected 
president. Other officers elected at the 
These new Rohn Towers continue to feature the famous triangular design, meeting were Dave Van Nest of Tren 
the self-supporting features and the simplicity of design which gives extra- att 1S eines the > When 
ordinary ruggedness end durability! New, i i Rohn lesi ing ON, IN.« * vice-president; Jo - d w hea 
utilizes mass production machinery to greatly lower cost — yet actually ton of Mineola, L.1., secretary, and T. L 
produce a tower structurally sturdier than belore! Get full facts today on Clarkson of Harrisburg, Pa., treasurer 
Rohn Towers that are loaded with “Sales Appeal” . . . so far advanced in | Provision was made for incorpora 
design and engineering to be truly years ahead! tion as a nonprofit organization and 


5 I j , plans were formulated for rotating 
Distributor for atti cmeins de. meetings in different states and more 
ils. Or . .. write, phone or wire... particularly at local meeting halls of 


member associations. Group directors 
ACTURING co are being set up on a state-wide basis to 
ba | coordinate local and state activities of 
E 6 LIMESTONE BELLEVUE | national interest to radio and TV tech- 
PEORIA, ILL. nicians and dealers. 
“Pioneer designers and manujacturers.of towers of all kinds ALL WORK AND NO PAY 
«. + 80ld with assurance and satisfaction coast-to-coast!” ; 

Members of the Television Associa- 
tion of Battle Creek offered to clean the 
picture tube and cover glass of TV sets 
free during a 3-day period. The opera 
tion was aimed at boosting service busi 
ness by promoting the goodwill of 
television users. 

The members who took part in the 

















SIGNAL TRACER VOLTAGE TRACER> COMPONENT CHECKER 


experiment cleaned about 100 sets; few 
SPECIFICATIONS—The self contained DYNATRACER Isolates trouble to a . ‘ted any increase i . » 
stage or component . . . tracing signals through any Video, Sound Sync, reported any increase in service busi 
ACF, Horizontal or Vertical Sweep Circuit. ness. It seems that most of those who 
WHAT'S MORE, this remarkable instrument traces voltages (50/500v ske . » free cleaning service re 
AC/DC) and then instantly locates open, shorted, intermittent or leaky asked for the free cleaning service wer 
(up to 20 megohms) condensers, resistors, coils, transformers, etc. 
Save Time—Save Labor—Save Money—With The DYNATRACER perfectly. 
—Your M j i = Dc EAE RG 
ut Most Indispensable TV Repair Too! FRSAP MEETING 
Complete Trouble Shooting Manual Enclosed FREE ie , 
See your local distributor—or if he can't supply you clip a $5.00 bill, Completed reports concerning an edu- 
check or money order to this advertisement. 100% absolute satisfaction cational program, price survey, and in- 
quoranteed or money back within ten days. : : : : 
vestigation of unethical service adver- 


Send Your Order Today to ae 
10,000 Servicemen tising were represented at the monthly 


4G feng fe), les meter Users of DYNA- meeting of the Federation of Radio 


TRACER Can't Be ° . . 
Gueene Villans, We've” Wrong! Servicemen’s Associations of Pennsyl- 


old customers whose sets were operating 
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TECHNICIANS’ NEWS (Continued) 


vania in Altoona, Pa. Upon complete | » 4 (@ £00) 24) 7 | . 
reports from each chapter, the federa- | f e 0 
tion plans to make up a questionnaire | - lias 


for distribution to all member chapters 

throughout the state concerning the s & R Vv i C¢ | ot G 

charges involved in radio-TV servicing. ify ; 

A standard price-rate sheet based on , ; AND 

the answers received will be prepared. REPLACEMENT 
The group’s educational committee : y ; 

supplied all delegates with an outline of 

a service course to be followed by mem- Be © 64 pages, 37 'Pix-A-Faults’’ 

ber chapters for the purpose of aiding 67 schematics, 34 ‘'Trouble- 

technicians in each chapter. A copy of Facts’’ — no other Manual 

the federation’s anti-bait advertising : comes anywhere near 

bill was also submitted to delegates for such completeness! 


possible action by local civic officials in “ € @ Shows you how to find and 
their areas. - replace faulty flybacks, yokes, 
' lias a vertical output transformers, 
COLOR TV SEMINAR . vertical blocking oscillators, 
In preparation for color TV in the linearity and width coils — 
Miami area a symposium was held in of every type and brand — 
that city, sponsored by the Radio and : fast and accurately 
Television Technicians Guild of Florida, 
Sas. ®@ Latest field-gathered 
A capacity crowd turned out to hear experience — saves 
Dr. T. T. Goldsmith, Jr., vice president you loads of time, 
of Du Mont, speak on the history of ‘\ Sa ee money, labor 
color TV and its future as well as vari- 
ous technical subjects. Other speakers 
also discussed the many phases of this 
subject of interest to service techni- ¥ Write for it now. 


cians. d Ask for Ram Manual RE-11. 


ere RAM ELECTRONICS SALES CO. 
A streamlined aie of ethic s has been 


outlined by P. O. Ferra, president of the irv ington-on-Hudson, New York 
Erie County Television Radio Associa- 
tion. Reduced to five points, it pledges 
ECTRA members to: 
1. Guarantee radio and TV work for 
90 days from date performed and re- 
placement parts for 90 days from date 
installed. 


2. Use only parts of recognized quali- 
ty. 

3. Charge no more than list price for a 
parts. 


1. Keep charges for labor fair and sue 
— io Recomm ° individually boxed 
5. Perform only such repair work 


as with sens 
is necessary ol authorized. ° in hg . bd Guaranteed for | Year 


GUILD STARTS PRP 
The Radio Television Guild of Long 


Island has released the August issue of 37|6FSGT 19)6U4 12806 
; ° . a , , sGcT 4 37/'6uUs5 
their publication, The Guild News. It 3 6 $2|6uU6 
° ° 3 > 3 41/6uU8 
features an editorial on a new venture ‘ 37 |6V3 
> > > . ° > $2 6V6GT 
called PRP (Public Relations Pro- 6 4 37 |6W4aT 
q 7 43 6wéGaT 
gram). : 69 6x4 
ps - r 2 06 | 47 |6XSGT 
The purpose of this program is to 6Y6G 
. . 7A4 
elevate the standards of the service in- 7AF?7 
° sd] | 787 
dustry to the level of a recognized pro- 706 
. . . 4 7&6 
fession. A business group will be set up 7*7 
° . . 3 7 5 7x7 ) SOLGGT 
within the guild, composed of members 12AL5 sove 
I2ZavTe 4 > « Sov? 
who are shop owners or self-employed Q 12aus - fp 
service technicians. This group will em- ; 4 
aw anciv 1 relati . I12av?7 
bark on an extensive public relations ssave asave 
program. 12AK7 251.6 
> or — , 7 12az7 2525 
To be eligible to participate in this 83 128A6 252667 


program, members will have to meet 
certain minimum requirements, such as TERM 2A 25% deposit must ac- 

full-ti oloyment in the service in- “company order, belence 

ull-time employ — woe C.0.D. Shipments F.0.8. Irvington, N.J. 

dustry, and good reputation. Excluded eeee <r ae .00: $1.00 handling ~ 

are shops that offer free service, free a subject to prior 

estimates, dollar service or the various ELECTRONIC SALES CO. 
other gimmicks used’ in bait advertise- 837A 18th. Avenue @ trvingien 11, N 
ment. END 





NOVEMBER, 1954 








LEARN COLOR TV 
THIS EASY WAY! 
Just off the Press! 


ABC or Coe TV 


srema — 
t ‘ 


ut olo 
‘book cue 
nating new " 


mple down 


NEW! 
1955 
ATTENTION: 


TV DOCTOR 


—— SERVICEMEN! 


Tv boc TOR Nan 
expre y wr you by 
' nm ! ' V educator 
Mr Cisin 

wusand ‘TVvt 


“FAMOUS “TV CONSULTANT” 
TV Serviceman’s Silent Partner 


way to solve 

troubles UHF 

conversiot ' 

ery cing Mod 

method hown 

liagrams and 
t cactly what 
snd how to ee it ‘ 
polnuter 


to do 

teal 
tive t | where one 

how \ mi tf ” 

1s RAPID c HEC Ks 

using pix tube as trouble loca lu 
wave forn diagram tation pattertes ! 
mystery out of ‘TN rv ne 


defects take 
ony NO MATH— NO FORMULAS—) 
covering all types of TV set 


‘No 1H E- 
Only $2 
NEW! 1954 TV TUBE LOCATOR 


TROUSLE INDICATING TUBE LOCATION 

oOtoes micule 

‘ Zenit plu PIX fuses wed in each 
4 ’ n orehouse of val 

al t\ ' in nile 1 : 


low for aree 


Only $1 


NEW! Trouble Shooting PIX GUIDE 
=e. TV TERMS —-aagegll 


4 Gutos 


awe Only $1 
NEW! V TROUBLE TRACER 


n 
lan ATION GUIDE 


' 1 ] i tr 
source and cured 


Vols. ‘ 2 & 3—Only 50c ea. 
H. G. CISIN, PUBLISHER 


Order from your Jobber today, or 
not stocked, write to 
Harry G. Cisin, Dept. 
Amagansett, New York 
Enclosed find $ 

Color TV 

TV Doctor 

TV Consultant 

TV Tube Locator 
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Send 
TV Pix Guide 
TV Tracer, Vol 
TV Tracer, Vol. 2 
TV Tracer, Vol 3 


Name 

Address 

City Zone... State 
MRE ERERAH HSE HDHSeB 








EWS of the season was expected to 

be the 21-inch RCA color tube 
unveiled by that company at the David 
Sarnoff Research Laboratories, Prince- 
ton, N.J., September 15 in connection 
with the advance announcement of RCA’s 
new 28-tube color receiver. The new 
tube uses the conventional three-gun 
shadow-mask principle, with a curved 
mask like that of the CBS Colortron. 
The new tube -deflection round 
metal type, 25% inches long, with 
picture area of 250 square inches, and 
a special color equalizer which takes 
the place of the coil formerly used 
to neutralize the. effect of the earth’s 
field. This consists of a large polepiece 
in the form of a double ring which 
goes around the tube just behind the 
face. On this polepiece are mounted 
a number of short bar magnets which 
may be turned to vary the field at any 
point around the circumference of the 
tube. The new color equalizer not only 
gives more effective neutralization of 
the earth’s field, RCA spokesmen 
pointed out, but cuts manufacturing 
costs. The ultor voltage of the new tube 
is 25,000, and the focusing voltage in 
the order of 4,500, with other element 
voltages in proportion. The basing dia- 
gram was not released, but would prob- 
ably follow the 19-inch tube. Price to 
manufacturers was $175, and tubes 
were to be available in Novembe: 
The CBS-Colortron 205 (briefly 
cribed in September) marked a signifi- 
cant advance in color tube development. 
The tube has }-volt filament, draw 
ing 1.8 amperes. It 
focusing, electromagnetic 


is a 70 


des- 


a 6.: 


electrostatic 


uses 


conver, 


tgvP22 


a deflection 
inche 


and deflection, and has 
of 62 Length 
tube is a met 
phosphor-dot type. 
Under typical operating 
the anode voltage is 25,000; 
grid 
with 200 volts on the 
grid No. 1 voltage, 
of the raster, is 15 to 
volts on the No. 1 grids, 
voltage is 150 to 330. 


is 26 


screen 


the No 


No. 2 grids, 
100; 


the grid 


ence 


angle 
rhe 
al-backed, tricolor, 


conditions, 


(focus) voltage is 6,500 to 8,000; 
the 
for visual extinction 
with 75 


No. 2 


NEW! ATLAS CJ-30 
COBRA-JECTOR 


INDESTRUCTIBLE FIBER-GLASS 
ALL WEATHER 
WIDE ANGLE DISPERSION 


List $40.00 
NET $24.00 


Complete 
with Driver. 


as show 
Net $5.10 
New versatile all-purpose projector excellent 
for paging & talk-back, intercom, marine, and 
trial voice & music. systems. Penetrat 
slatio ; wide angle intelligi 
adverse sound con 
magnetic assembly 
weather. Omni-direc 
cket. Quick, easy 

power package 

tough” jobs! 

input Power (continuous) 15 watt 
input impedance 8 ohms 
Response . 9000 cps 
Dispersion 
Dimensions: 


rage even 


AI NI 
ALIN 


r the 


Opening, x € 


Overall Length 
WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 


Engineered by Electronic 
Craftsmen with over 30 
Years Experience 


Quolity parts—Finest on the market 


Recessed handle — Sinks into case to permit 
stacking. 


Large 4'2" meter—Easier to read than ot} 
Etched panel—Smooth etched rubproof panel 
keeps wording legible. 
Low price —In spite of better grade part 
Model FV-1 sells for bargain price 
Equal to, or better than competitive makes! 
Fast measurements with greater ac« , 
on 1'4 volt low scale give more thar 
inch scale length per volt. AC-DC 
0-1.5-5-15-50-150-500-1500 volts (100¢ 
max. on AC). Ohmeter range from X] 
X100K and Xl meg. Measures .1 ohm | 
1000 megohms. Many other features 
Kit includes tubes, assembly material, test 
leads, manual for assembly. (Wired—$35.50 


MAIL ORDER for MODEL FV-1 TODAY! 
FRANKLIN ELECTRONICS 
King St., Franklin Park, Ii! 


Enclosed find [) check, 
C.0.D. C.0.D. postage. 


[) money order Ship 


Money back guorantee 
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- gives you the mo 


<3 TECHNICALL 
7” PERFECTE 
as TV ARRAY 


in the entire w 


SUPER PERFORMANCE 
ON VHF — EXCELLENT 
PERFORMANCE ON UHF 


CAL-V-BEAM” DIPOLES 


OHM LINE OR 200 0 
LOW LOSS LINE 
ALL ALUMINUM CONSTRUCTION : 


LIGHTWEIGHT — DURABLE The best S/W/R, S/N/R and H-E plane pattern TV Array ev 
NO RIVETS TO WORK LOOSE vised. Utilizes the Patented “Conical-V-Beam” theory to per 
AND BECOME NOISY! ‘aaa ‘Conical-V-Beam” dipoles provide true broad-band char 
with maximum gain and signal to noise ratio with NO PH 

New transmission line and spline back provide the 
on all channels. If you've tried the rest — Now! Try t 


LIST PRICES: - : 
Model 201 (Single Bay) $265? a wATy 
Model 202 (2 Boys Stocked) 57% 4c QACINC. ASBURY PARK 9 
Model 204 (4 Bays Stacked) $124°° “CONICAL-V-BEAMS” saat 


*“Conical-V-Beams” are produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and 
British Patent No. 691,485 — other patents pending. Sold only through authorized distributors. 
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it’s new! 
and only your 
Centralab 


distributor | | (LL SU U)( 


has it 


When you really understand how the 
oscilloscope works and all the things 
it can do, you'll get lots more use out 
of it. It will help you do a better job 
faster—and in the long run, earn more 
money. This big new GERNSBACK 
LIBRARY BOOK is a practical guide 
on how to get the most out of the 
scope. 


The completely insulated 
ceramic disc capacitor 
that took 4 years to build 





Partial List of Contents 
of THE OSCILLOSCOPE 


kN CHAPTER 1 WAVE- ‘ 
istras FORMS heck @ 
Only $2.25. me 


t irren ult hanr . 
neritic irre 

THE OSCILLOSCOPE %s first of roe OUR 

all a practical instruction book on 

how to use the scope properly, Of 

course, the author tells you what 

goes on behind the. cathode-ray 


tube, but when you've got that vetorm 
down, he really rolls up his sleeves Sreeb ae twee 
and gives you full details on how tructure @ The el 


to use the scope to best advantage tron gun @ Grids ¢ 
in all types of servicing and how Anod ° 
to understand everything you read nt ° 


53 values on the face of the tube. Moreover 2 es! 
he warns you about the pitfalls of : : . + 4 
a Wee] } 
Pkg. of 5 using the scope improperly and escent 8 Re ne 


Centralab THE OSCILLOSCOPE. 
Zwick ack . 

Type MD 52. 197 

Moided Disc 


tr 


stati I e 

put res; 
CHAPTER 6— 
OSCILLOSCOPE 
TECHNIQUES 








Available in 


e ph 5 hor 
CHAPTER 3—SWEEP 


tells you how to avoid them 
only 345° 
WRITTEN FOR ON-THE-BENCH USE 


This isn't a book you'll read, di- 
gest and forget about. The author 

a teacher and engineer, gives you 
the kind of tips you need when 
working on some of the “dogs” 
likely to cross your bench today 
This is a book you'll keep open on 
the bench as you work along with 
the set and the scope—and the more 
you use it and read it. the more 
you'll profit from it. THE OSCIL- 
LOSCOPE is the biggest Gernsback 
Library Book yet published. Look 
at this partial list of cortents 
Check all the information it packs 


suggested list price 


Better-than-ever insulation — 
2500 V.D.C. breakdown to ground. 
You can place next to a chassis 

or high-voltage leads without flash- 
over or breakdown 


Higher-than-ever lead strength — 
greater than the tensile strength of 
the wire itself. Leads can’t pull out. 


SYSTEMS 
Flyback time @ hori 


blanking 
CHAPTER 4—TYPICAL 
OSCILLOSCOPES 
r t analys 
Mont 2088 


the R “A WO 


tution 
CHAPTER 7-——TESTS 
AND MEASUREMENTS 
Audioqa 

nt . 

pons ° 
e® Hu ° 
ter eM 
© Aut 
appl ° 
rectifiers © 
filter ° 
Measurir 
CHAPTER S—EXPER!- 
MENTS USING THE 
yb ree ane aaae 


CHAPTER 5—ALIGN- 
into its 192 pages. Where else could MENT . 
you get so much information on 
oscilloscopes for such a low price! 
This book belongs on every service 
technician's work bench Order 
your copy today and start now to 
cash in on the added knowledge 
this book will bring you 


These are only two of many 
reasons why theCentralab Type MD 
Disc is in a class by itself — why 
you can count on getting premium 
performance. Get all the facts 
from Centralab Catalog No. 29. 
Send coupon for your free copy. 

Better still, give Centralab MD's 
a trial as replacements on your 
next jobs. 


Centgalab 


Tear out coupon and mail today! 
(See e228 S888 8S8882S28882888882889 








Other Gernsback Library 


Books you'll want to read. Frorn the publishers of 


RADIO-ELECTRONICS 


See your distributor —or mail this coupon 


GERNSBACK PUBLICATIONS, INC., Dept 
25 West Broadway 
New York 7, N.Y. 
Enclosed is my remittance of $ 
Please send me the following books posts 
52 THE OSCILLOSCOPE $2.25 
9? «OD 4! 2 04 44 
“4% (14 } 4 49 





Transistors — Theory and Practice. 
t c ¢7 


TV Repair Techniques. 
Radio & TV Test Instruments. ana 


High-Fidelity—Design, 


Construction, 
Measurements. ° ; 
Radio & TV Hints. N 


Television Technotes. Yo. 46 
Radio Tube Fundamentals. 


CENTRALAB, 
A Division of Globe-Union Inc. 
922K bk. Keefe Avenue 
Milwaukee 1, Wisconsin 

Send me Centralab Catalog No 29. 

Basic Radio Course. 
Name Q 
j Name 

Model Control By Radio. N (Please print clearly) 
High-Fidelity Techniques. 
Public-Address Guide. 


Practical Disc Recording. 


Company 
Address 


City Zone... State 


04454 
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NEW TUBES (Continued) 


ng tte ia lathe aie” THIS 1S THE NEW IMPORTED 7eatone 
that once limited radar performance, a a ° Ps 
giant electronic tube (see photo) pro- Hi-Fi Audio Line: ; - 
duced by Sperry Gyroscope Co. makes = aie . 
its way into this column. Known as a 
megawatt klystron, the tube is 8 feet 
tall and produces 4,000,000 watts, more 
than 250 times the wattage developed in 
the radar that beamed pulses to the 
moon and back in 1946. More important, 
the frequency of this power can be 
held 20 to 200 times closer than the 
frequency limits of radio and TV trans- 
mitters in the United States. 

Westinghouse has announced a new 
17-inch picture tube having a deflection 


Created by craftsmen 
whose love for music in- 
spired the finest phono- 
graph instrument made. 


J 
Featuring: 
* The only truly automatic 
and foolproof changer 
(patented), playing ten intermixed records, 
without pre-setting, in any odd size between 6” and 12”. 
* Precision built: free from rumble and acoustic feedback. 
* Automatic muting switch. Automatic shut-off. Built in 3-stage tone filter. 
Spring mounted chassis. 


* Famous P5000 magnetic cartridge, with freedom from distortion over the 
whole frequency range of 30 to 18,000 cycles, giving “true-to-nature” 


reproduction of exceptional brilliance. — a 
VORTEXION 
PROFESSIONAL QUALITY 
TAPE RECORDER 
Featuring: 


* Three individual motors 

* Speed: 7% and 3% LP.S., dual 
tracks. 

* WOW and FLUTTER less than 
.2%. Frequency 50—12,"00 C.P.S. 

* Accommodates 1750 reels (8) 








MOTEK 
TAPE TRANSPORT MECHANISM 


(Without Amplifier) 


The 4-megawatt klystron is installed. 


angle of 90°. The 17ATP4 and its 
aluminized counterpart, the 17ATP4-A, 
use electrostatic focusing and magnetic 
deflection. They are of all-glass, rec- 
tangular construction. 

Two new 21-inch, aluminized, all 
glass, rectangular television picture 
tubes, with a deflection angle of 72°, has 
been announced by Sylvania. The new 
tubes have gray, filter-glass, spherical 
face-plates with 265 square inches of 
useful picture area. 

The electrostatically focused 
21AVP4-A and the magnetically fo 
cused 21AWP4 use a single-field ion 
trap magnet. These tubes are designed 
for magnetic deflection and are supplied 
with an external conductive coating. 


"eae J oscse. 
’ 
Featuring: ‘aati 
* Three individual motors. * Frequency response better than 
* Speed: 742 LP.S., dual tracks. 50—10,000 C.P.S 
* Hi-Fi record/playback and erase * WOW and FLUTTER less than 
heads. 3%. 
* Push button control. * Accommodates 1200’ reels (7"). 


Ask for descriptive literature SOLD THROUGH MANUFACTURERS AND JOBBERS 





= Conver 
New WESTINGHOUSE UHF Tuner 


| Now you 
1) The opportunity of @ eae a Westing- ALONE w $ 
It's Fabulowe WHE for only $3.95. Sensation eniunction ORTH *3.50 
fause UNF Tuners are designed * complete ww CONCORD Radio 
VHF tuner t 4 
with your present Tunes 450 to age a Ci 
m © Gp0sit with Cop 


CHANNEL coverage. 
Mc. Regular oolige nverte hassis. | Pleas 
‘ - e 
os Bee for installation tn po Bagge send HEW 1955 COonco 





ONDER $3.00 


for building tun 
RD Catalog! 


Conve! th 6AF4 and 
er wt. 2 ts P 
Wortn $24.9 


easy-to z 

Steck — 
- = CONCORD RADIO + 54 VESEY ST 
NEW YORK 7, N.Y. © Digby 9-1132 





New Westinghouse power transistors. ' 
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precise 


says: Ask ANY 
Engineer or Servicenan, J 


908K hit form $129.50 
2 ew factory wired $229.50 


“WHAT'S THE TOUGHEST (ieatgmmeeneees 
TEST OF ALL?” 


YOUR test the way the equipment 








works in actual use under actual 
conditions. PRECISE test equipment has 
passed that test countless times every 
instrument fully proven. That is why YOU 
and thousands like*you have made PRECISE 
EXCLUSIVE PRECISE VOLT REG vVIVM 
#907 1K wit 


form $35.95 


the fastest growing line of test instruments 
2071 factory wired $49.95 


n America today! 


Remember, too, PRECISE uses no 
surplus See the complete line of 
PRECISE quality instruments at your 


obber now~—and save! 


PRECISE RESISTANCE 
OfC ADE BOK 
pean hit form $16.95 
factory wired $24.95 NEW PRECISE VOLTAGE REG, POWER SUPPLY 
\SE CAPACITY DECADE BOX #760" Sit form $99.98 
bit form $18.95 a760w factory wired $39.95 
factory wed $24.95 


precise * prec 


=e 


PRECISE HIGH VOLTAGE PROBE 
2999 wired only $6.98 
PRECISE AF PROBE 
ao wired only $4.25 #6)0mA pre-assembied head $36.95 
PRECISE CAPACITY ATTENUATOR PROBE a6s0w factory wired $53.95 jhiw factory wired $139.95 
£960 wired only $5.95 


PRECISE RF AF-TV & MARKER GENERATOR 
#6308 hit form $33.95 NEW PRECISE Em & MUT COND TUBE TESTER 
thin hit form $69.95 


precise * preci i * precise *« pr 


ead 
PRECISE RF SIGNAL GENERATOR 
er 


PRECISE UNIV AF SINE SQ & PULSE GEN 26100 form $23.95 NEW PRECISE VACUUM TUBE VOLTMETER 
sa it form $33.50 BOLOMA pre assembied Nead $26.95 29K et form $25.98 
ge)Sw factory wved $52.50 #610W factory wired $39.95 299W factory wired $37.50 








precise * prec 
e: - 
precise 

DEVELOPMENT CORP. 


OCEANSIDE, NEW YORK 
PRECISE WEW Tl TRANSISTOR KIT 
PRECISE offers a simple and dyect approach to 
the understanding of transisto The instruction 


risciveivicy cous, seniors. congensers «has TIME SEND FOR NEWEST PRECISE CATALOG—DEPT. MB.2 


Mode! Th bil only $97.08 
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NEW TUBES (Continued) 


A series of 13 hydrogen thyratror 
tubes has been announced by Kuthe 
Laboratories, Inc., of Newark, N.J 
Designed for a wide variety of applica 
tions in industrial and military equi} 
ment, they range from the type 1525 
a miniature tube rated at a peak out; 
of 10 kw at an average power ley 
25 watts, to the type 1257, a 
rated at 38,000 kw peak, 45 kw ave 

Two new pentodes, designed 
cially for high-fidelity audio sound sy 
tems, have been announced by Amperex 
The pentodes, types 6CA7 and EL&4 
are capable of high plate dissipatior 
The 6CA7 (25 watts) and the ELR&:; 
(12 watts) deliver high power without 
drawing control-grid current. 

Through a combination of ii 
mounting and physical design (see 
photo), Westinghouse has produced a 
new germanium power transistor hav 
ing a 1l-watt rating. The black-ribbed 
mounting provides the cooling necessary 
for the high collector dissipation 

The p-n-p transistor, type 2N71 
be used in any low-frequency ci 
such as class-A amplifiers, where 
put power is desired. 


CORRECTIONS 

A .0015-uf capacitor should be con 
nected between pins 8 and 3 of the 6H6 
in the diagram at the bottom of page 
96 in the July, 1954, issue. The omission 
of this capacitor results in a_ short 
across the 24-me coil. 

We thank G. P. Oberto of Richmond 
Va., for calling our attention to th 
omission. 


In the article “Tracking Down Hor 
zontal Instability,” September, 
page 62, a statement is made in 
third column, 23rd line: “If a.gx 
change does not eliminate pulling, pla 
0.5-uf paper capacitor (if keyed 
is used, 4 uf) from a.g.c. bus to gre 

It should read “(if keyed as 
used; otherwise 4 yf).” 

We thank the author of the article 
Mr. Cyrus Glickstein, for calling thi 
error to our attention. 


There is an error in Fig. 3 
article “Color TV Circuits” in 
August, 1954, issue. The connection 
the screen and controls are reverse 
The primary (right-hand) winding of 
T3 is shown connected between the plats 
and control grid. The primary winding 
should be between the plate and scree 
Our thanks to H. T. Fuller of San 
Bernardino, Calif., for this correctic 


A typographical error destroy 
meaning of Will’s first statement 
page 48 of “Television... it’s a cin 
in the October issue. Will’s staten 
should read: Then, with cathode 
tion, we’d use negative-polarity 
tion for one stage and positive for 


RADIO-ELECTRONICS 





3 TUBE ea. IN 


CIRCUIT 


the NEW outomane 


TV BOOSTER 


6457 





LOTS OF 3 
singly, ca. 6.95 


The Alliance Cascamatic TV booster is the 
latest accessory which combines all the ad- 
unit of television boosters in a single 
unit! Hy automatic — uires no further 
— no manual control. Automatically 
ys on and off with set. Compietaty hidden 
from view — mounted in back of the set 
Instantly installed — requires no further at- 
tention. Improves quality of both picture and 
sound signals. Eliminates noise — improves 
signal-to-noise ratio. Features famous “ 
fornia’ circuit with three tubes. Works on 
ail VAF channels 
one 6BK7 Attractive metal cabinet 4” 
6%” x 4%” 0-125 volts, 60 cycles AC 
Complete with ches and instructions. Shpg 


CASCAMATIO TV Segeren. 
List $29.95 In Lots of 3, ea 
Slugiy, ea 


6.45 
6.95 





T. REEL 


c Base 


1200 F 
Genuine Plast 


RECORDING TAPE 


LAFAYETTE made a terrific 

deal with one of the leading 

manufacturers of recording tape 

to supply us with their reguler 

a which one Me r simost 

wice our pric AR- 

ANTEE ABSOLUTE SATIS. 

FACTION OR YOUR MONEY 

BACK. The finest, profession 

al-quality recording tape obtainable. Highest performance 
for thousands of playings. Red Oxide Base in a smooth 
uniform coating: greater signal strength; with maximum 
fidelity; uniform frequency response from 40-15,000 cps 
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Stock No. ML-13 


NOVEMBER, 


3 LENS TURRET MICROSCOPE 
100X-200X-300x 


Precision bwilt for 
eccuracy and long lasting service 
Triple position turret holds 
achromatic color-corrected objec- 
tives for magnificati of 100Xx, 
200K and 300K power! Heavy bose 
ond stond—inclines through 90°. 

by reck ond 


microoptics 

t! Complete with 

wooden carrying case and 
Shpa. Wt. 4'2 Ibs. 


_ ———— Ue 


LAFAYETTE MICROPHONE 


@ Western Electric 
Magnetic Head 


@ UTC Ouncer Transformer 


A terrific value! High impedance mike 
with —55 db output level Compact, 
modern, stim styling Contains W.E 
253A magnetic head and UTC ouncer 
Silver plastic casing with detachable 
desk stand Lightweight — only tt 
ounces, Complete with 6 ft. cable 


PA-23 Net 3.95 





YACHT STYLE BAROMETER 


@ Made in Germany. 

@ Hardwood Polished Case. 

@ Solid Brass Spokes. 
May be used on wall or desk 
face porcelainized 
tricate mechanism 
inches. Polishe 
Diameter by 
weather 12 to 24 he 





scale reveals 
Reads 2 

1 brass bezel. 5 

144” deep Forecasts 
urs in advance 





2" COAXIAL SPEAKER 


12-inch Alnico V PM with 1 inch voice 
coil and heavy one piece cone. Specially 
designed 3-inch Alnico V PM tweeter 
completes this combination speaker,| 
range 40 to 17,000 cps. Built-in high 
pass filter, Installs same as regular PM 
speaker only two wires to connect. Im 

pedance 8 ohm. Wt. 8 lbs 


STOCK NO. SK-22 
A REAL BARGAIN IN 


CRESCENT, 3 SPEED AUTOMATIC 
“INTERMIX" RECORD CHANGER 








MAP MEASURER & 
COMPASS 


@ Not a gadget—a rea! instrument! 
@ Measures curved or irregular shapes! 
@ Use on any size map 
ideal for motorist—camper—hunter—boating 
enthusiast! Just trace along route and read 
distance trom dial! Built-in Magnetic com- 
pass fully calibrated. 

1.69 


F-47.. Net 


WITH TURNOVER 
CRYSTAL CARTRIDGE 


Famous-make latest design, fully automatic changer at record low 
Price! This peerless performer plays all 7", 10° and 12° records in 
any sequence. ‘‘Free-Fioating™ featherweight tone arm has Webster 





4x 40 FIELD GLASS 

@ Imported from Germany. 

@ Built-in Magnetic Compass. 

@ Smooth Cenrer Focusing. 
Magnifies objects 4 times Not a 
“drugstore toy’’. Contain fine opti 
eally ground and polished lenses. 40 
mm objective lense for maximum 
light gathering power. Complete with 
neck strap 
F-30—Tax Included.. Net 3.99 


turn-over cartridge and dual needies for 33'4, 45 and 78 rpm 
balanced for excellent tonal reproduction Automatic shut-off after 
last record. Direct rim drive turntable action and constant speed 
motor for “wow” -free operation Easily instalied. Will not jam. Dim 
13° « 114%" with 5' 46" clearance required above and 274," below 
mtg board Complete with Phono and AC Cords Fresh stock 

Quantity limited at this icw price Wt. 10 ibs No. ASO!. . . 19.95 





This instru 
the best buy 
yette has ev 
a Wide Kang v 
MULTITESTER 
ideal portable 
the need 
pact, yet 
strument 


meets 


Has cas for 
eration usually FOUND 
ONLY IN MORE EX. 
PENSIVE INSTRU- 
MENTS. Ha ! 


gular me 
precision 
movement 
0-250, 0-10 
Resistar 

bakelite 

plete 

servicer 
Lafayette’s Pr 
2% it 

MODEL RW-27C 


res 


= 

= $ 75 . 52 db output level 

*® Range 30 - 10,000 cps 

© 10 ff. cable end 
connector 


© HMendle and 
eching bese 


inter 


Reg. price 


$14.95 


Brand new, in original Western 
Electric's jeweler's case. Sup- 


plied with receiver, receiver 
cord, battery cord and plug 
(less batteries). Money back 
guarantee. Act now while they 
last! Uses Burgess XX30E and 
8R batteries at $1.55 per set. 








SPEEDWAY '/4" 
DRILL 


Powerful, lightweight 
drill, for home or shop 





PRECISION DRAFTING SET 

11 Pieces—Fitted Felt-Lined Case 
Made in Germany, of heavy brass, nickel 
plated and polished instruments in 
clude 5' 4” Compass with pencil and ee 
Doints and lengthening bar. 5', 
vider, three 3',” sidewhee!l bow dividers 
with needle pornt, pen point and pencil 
point. 5°” Ruling pen, extra handle for 
pen of pencil, capsule with extra leads 
Interchangeability of these many parts 
makes this an exceptionally versatile set 
Your money back—if this set is not 
worth twice our price! 


F-13 Wet 2.75 


Capacity: 47” in steel 
%” in hard wood. Speed at full load: 1,500 
r.p.m. Heavy duty trigger switch with ‘‘lock’’ 
and Instant release. With Jacobse geared key 
chuck. For 115 volts AC-DC. Bhpg. Wt. 4 Ibs 
HD-108 Speedway %” Drill......Net 14 


Phono Cartridges 
3.5 volt eutput 
Guaranteed high quality exact duplicates for 
direct replacement of ail standard cartridges 
such as L70, L82, L92, W60B, N10, and 
many others. Pin plug connectors for all 
8 r.p.m. 





3-SPEED 
\p> PHONO MOTOR 
WITH TURNTABLE 


Plays 33%. 45 and 78 RPM records. 
ation assured by rubber shock- 

A change control permits i 

er for desired speed. 


Quiet dependable 
mounted friction type 

antaneous meshing 
Shpg. Wt. 3'2 Ibs. List 


Net 4.95 


of p id 
Priee S10. 95. 


1954 


LIST PRICE $5.50 
STOCK NO. PK-li—Single, each.... 


BARGAIN 
CATALOG 


Binoculars, 
Timers, 


1.99 


Microscopes, 
pay ry og 


ers, 
nm", P ’ 
All Radio, TV & HAM ‘suPPLies Chock 
full of Buys at great savings Write 





today for your free copy 





SONOTONE 9980-S 


TURNOVER CERAMIC PHONO CARTRIDGE 
WITH DUAL SAPPHIRE NEEDLES 
REPLACEMENT FOR 
COLUMBIA 360—VM— 
WEBSTER AND CRESCENT 
RECORD CHANGERS 
SPECIFY STOCK NO. PK-40 
in lots of 5, each 3.50 


¢€ 


) 


Singly each 


3 





BATTERY ELIMINATOR 


AND 
CHARGER 


WAS 3625 
SPECIAL 


==) 
17.45 | hell 


Typical Lafayette Value. Made by leading manufacturer 
Operates from 110 VAC and supplies 6 volt OC up te 10 
amps continuous, (5 amps intermittent. 9-Position switch 
adjusts output for any drain from ‘4 amp up. As bat- 
tery charger delivers approx. & amps tapering te 2.5 
amps; lower rates obtained from other taps. Has sepa- 
rate voltmeter and ammeter. Size 64 x 7'4 x 7”, Metal 
Cabinet. Shpg. Wt. 16 Ibs 


NEW YORK.W.Y. | 100 Sixth Ave 
BRONXNY 542 E Fordham Rd 
NEWARKN) 24 CentralAve 
PLAINFIELD.N J. | 139West 2nd St 
BOSTON,MASS 110 Federal St 
‘nelude postage with order. 





select 
RCP... 
for best 
test 
performance 


Unequalled Performance and Appeorence 
Achieved with New RCP Design. 


Universal MULTITESTER—MODEL 480 
Only $14.85 Net 


Based on the world famou 
147 Multitester, the mode 
all-time high in value 
cal, rugwed, universal te 
must for every laborat« 
serviceman’s kit 
meter S00 microampe 
ement gives 1,000 
tivity. Battery for ohn 
l emovahle ne 
Flush molded in je 
Onl 


See your local parts distributor or WRITE RE-11 FOR LATEST RCP CATALOG 


a RADIO CITY PRODUCTS COMPANY 
Rey, EASTON, PENNSYLVANIA 


HEATHKIT OWNERS 


MODERNIZE YOUR viva 


panel 
wb ' VIVM 
Theiiiae 


reriiny 


STET LIGHT tox 
One veombe bs 


panel ult 


So «$1 £00 rosrpoia 


Mail Check or Money Order To 


* Patent Applied For BOX 24 MAYNARD, MASS. 
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New VU Magnemite, 
modern 


to $pring-Motor 
| Battery-Operated 
maintain MagneticTapeRecorder 


Now you can consistently make professional 
recordings under the most gruelling field con- 
ditions. Tapes will faultlessly play back on all 
professional and home recorders. Ruggedly 
designed for maximum dependability and top- 
notch efficiency. Combines unlimited versatility 
of performance with extreme simplicity of op- 
eration Choice of fourteen models available 
for every conceivable application 


Incorporates a multi-purpose VU monitoring 
meter for precise setting of recording level 
without earphone monitoring. Meter also accu- 
rately indicates condition of “A” and “B 
batteries. Five single speeds as well as two 
three and 4-speed models available. Units 
weigh only 19 Ibs. with batteries and meosure 
6'2" x 9a" x 14%". Higher speed models 
meet NARTB standards. All recorders are 
guaranteed for One Full Year. 


Write tor complete technical specifications 
and direct factory prices te Dept. RE 


AMPLIFIER CORP. of AMERICA 


398 Broadwoy. N Y. 13, N. Y 


Tube Tester Meets All Today's Needs, Plus | a 
Tomorrow's Color Television. = the finest 


PORTABLE TUBE TESTER—MODEL 327P Here IS -g* 
Only $51.95 Net Tuner-Amplifier 


an ep 


atest testing performance ¢ 
ent Tests all tr ube in « 
on receiver * well as 
ok transmitting hearing 
and tuning indicator 
line approach to the 
and speedy operation 
of new tube test data 
} V tubes 
tube both 
cable 
white 
with thi 


Hi-Fidelity AM-FM Tuner 


with built-in 10 Watt Amplifier 


Here's a superb tuner and amplifier integrated 

as a single unit and featuring extreme sen 

T t L E V | Sq | Oo N sitivity, selectivity, low distortion. Plug it into 

any custom music system you're planning and 

° you'll be amazed when you compare its out 

Big demand for graduates standing performance with its price. Shock 

B.S. DEGREE IN 27 MONTHS in radio including mounted, it comes complete with 10 tubes for 

TV engineering—VHF, UHF, AM and FM. Students high efficiency, push-pull audio output, full 

use over $100,000 worth of equipment including 2 range bass and treble control, large illuminated 
slide rule dial, tuner and 





large commercial type transmitters in new TV lab . a". 
Intense specialized course includes strong basis in chassis, built-in FM antenna, 
mathematics, science and advanced design in Provision for phonograph in- 
radio and TV put. 10° Hi-Fi Speaker. 
Hundreds of young men each year are earning engi- band 88 g 108 MC. 

neering degrees in this recognized institution. Start List Price $139.50 
any quarter Many earn a major part of expense 
in this industrial center. Low tuition. Competent in- Pre-amplifier $7.50 additional 
struction. Thorough, intense, practical program 
Also B.S. DEGREE IN 27 MO. in Aeronautical, Write Dept. RE-1! for latest FREE catalog 





Chemical, Civil, Electrical and Mechanical Engi- 


= set,’ Free cotaing DROLL HOW. ee STEVE-EL Electronics Corp. 








INDIANA TECHNICAL COLLEGE) 61 Reade St. New York 7, N. Y. 
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RADIO-ELECTRONICS 








Technotes 
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RCA 3-HES-5 (Rs-146) 
of hard-to-locate hum have 
been experienced in this record player. 
This trouble has been 
electrostatic condition that 
accumulation of dust and minute 
tings between the chassis apron and 
the terminals of the loudness control. 
This causes a partial short that pro- 
duces the hum. The difficulty can be 
eliminated by cleaning the space with 
an air blast or a soft brush. 

Later production models have a coat- 
ing of black insulating paint at this 
point.—RCA Service Co. 


IGNITION INTERFERENCE 

Try checking the continuity of the 
spark-plug leads when stubborn cases 
of ignition noise do not respond to the 
usual treatment. Use an ohmmeter or 
continuity checker consisting of a bat- 
tery and small bulb. You may find an 
open between the distributor and 
a spark plug. 

Check first the spark plug end of 
the cable. When the lead end and ter- 
minal are molded in_ rubber, the 
terminal is probably not soldered to 
the conductor. The connection will be 
purely mechanical. Use pliers to squeeze 
the rubber housing at the cable end of 
the terminal. If continuity is restored, 


Cases 


traced to an 


cut- 


lead 








MECHANICAL CONTACT 


the connection is probably satisfactory. 
If the contact is intermittent, the quick- 
est remedy is to open the rubber housing 
and solder the lead to the terminal. 
Reinsulate the terminal to prevent 
corrosion. The drawing shows the 
section of a typical ignition 
terminal. 

If you decide to replace the open lead, 
be sure to check continuity in the new 
Open leads may be satisfactory 
from an ignition standpoint; they are 
unsatisfactory for  interference-free 
reception.—Motorola 


ADMIRAL 24DI 

The complaint was flickering, with 
a 2-inch wide bar moving vertically 
across the screen. The trouble was diffi- 
cult to localize because any movement 
or tapping anywhere on the chassis 
caused interference in the picture. It 
proved to be intermittent grounding of 


cross 


lead. 


radio Veu sgram 
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Yes, you get this big, 

new 1954 book, “150 Radio-Tele- 

vision Picture Patterns and Diagrams 
Explained”, absolutely FREE! Just off 

the press! Gives complete 11 x 22” 
Schematic Diagrams on leading models 
Radio and Television Sets. Easy-to-read, 
large 812 x 11” pages, with full instructions 
on how to read and use the diagrams. A 
“must” in every Radio and Television service- 
man’s repair kit. You get this valuable book as 
a FREE Gift for asking to see Coyne’s great 
new 6-book set, “Applied Practical Radio- 
Television”! 


At Last! Money-Making “Know-How 
on Transistors, Color TV and Servicing 


gives you all the 
answers to servicing problems—quickly! For basic 
“know-how” that is easy to you'll find 
everything you want in volumes 1 to 5 which contains 
over 5000 practical facts and data. They cover every 
step from principles to installing, servicing, trouble- 
shooting and aligning all types of radio and TV sets. 
So up-to-date it includes COLOR TV and UHF, 
adapters, converters. Also latest data on 


TRANSISTORS. 
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OVER 2500 PAGES OF 
RADIO & TELEVISION FACTS 


Coyne’s great new 6-volume set 


understand, 


covers 


Extra! 802-Page Television 
Cyclopedia Included 


And then, for speedy on-the-job use, vou get Volume 6 
the famous Coyne TELEVISION CYCLOPEDIA, 
It answers today’s television problems on servicing, 
alignment, installation and others. In easy-to-find 
ABC order, cross indexed. Use this 6-Volume TV- 
RADIO LIBRARY free for 7 days; get valuable 
Servicing Book ABSOLUTELY FREE! 


END NO MONEY! 


Just mail coupon 

7 days free trial. We'll include book 

of 150 TV-Radio Patterns & Diagrams 

If you keep the set, pay $2 in 7 days 
and $2 per month until $22.50 plus 
postage is paid. (Cash price $20.95.) 

Or you can return the library at our 
expense in 7 days and owe nothing 
YOU BE THE JUDGE. Either way, 
the book of TV-Radio Patterns is | 
yours FREE to keep! Offer is limited. 
Act NOW! | 


FREE BOOK— FREE TRIAL COUPON! 


Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. fi-T! 
500 S. Paulina St., Chicago 12, Ii! 

YES! Send 6-volume “‘Applied Practi 
days FREE TRIAL per your offer 
Diagram Book FREE 


for 


ul Radio-Television’ 
include TV-Radio Patterns & 


Name Age 
Address 
City Zone 
Where Employed 

Check here if you want tibrary sent COD 


20.95 pius COD postage on delivery 
antee. 


You pay postman 
7-day money-back quar l 
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TECHNOTES (Continued ) 


ERS: the top tuning slug in the 
in | tor transformer. 
Originally the slug was fi 
with wax. In time, the 
from the heat and left 
between the slug screw ar 
clip. Vibration from the 
any other source caused 
contact. 


The re sdy is ‘lean ¢ 
WORLD'S FINEST |) "omeiy to ces 


cleaner ar 


CORED SOLDER the screw back and fort! 


ing the clip to the 
ON WOODEN SPOOL fingers. Wrap a rubbe: 
the shaft and clip to 
adjustment. Rewaxing 
for the trouble to retu 


ASK FOR aeeaaes 


NEW | STROMBERG-CARLSON TY 
If you have trouble wit nt 


lace in Stromberg-Car 
check the circuit for lt 0-0 
ON YOUR c resistor (R48 in most se connes 
" . in series with a capacit betw 
z JOBBER'S ground and the B plus end o 
COUNTER vertical oscillator transforme 


temoving this capacit 
SERVI FE ably cure the interlace troub! 
o fi K He nnig 
A.C.-D.C. SETS 


When poor sensitivity 


EXTRA VALUE! Uniike other iow cost, haphazard solder packages, the MULTICORE SERVICE PAK a . “ine vo og vantage 
features a convenient wooden spool, and—important to you—length of wire, alloy and gauge is clearly ane Caer usual causes 


to check for a high negati: 
marked on every SOc SERVICE PAK! Also available in 1 Ib. cartons and 7 Ib. reels. -heage ee — 
the signal grid of the 


MULTICORE SALES CORPORATION, 164 Duane St., New Vork 13, N. Y. A high negative voltage 
’ ‘ : caused by a leaky oscil! 





| CRYSTAL MIKE | 
1 AN ae 53.8 I2SAT7- GT, 
| ORNAMENTAL METAL GRILLE .. . tm rau" 


2 xtK" Ox 16" $4.80; 16x20 
» 4K” sq. $1 ft : 
tahogany a oi ty <A 72” ide < 
S0¢ 
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eat interco mtit 
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Eliminates interfer- ives “always int 
ence caused by | 7 
Short Wave...F.M. > Ui Type laa xa Ri, 
“ai. ~ @ 2 | s y } f 2alk:s 2 
disturbances, etc. Lia EOE tin” doesn $2.86 show n. Any leakage in : 

: ' me apes, appros grid capacitor couples the « 
Witha TELEMATIC Rinlcs magnet nit -stierer- || die. bias voltage to the a.v. 
rae For taresT ‘“imies causes loss of sensitivity 


Full Range FILTER KIT 7 : seretement toe the capacitor restores the 
‘ ! 


formance quality of the re 


SIMPLE — SPEEDY — EFFICIENT Seige s defect is troublesome 
© Eliminates antenna-fed interference! . ‘ servicing procedures doe 
© Covers full-range both |.F. and R.F, CRT ONGE RUBHER FRONT GASK suspicion of the grid-lea! 
Sharper, steadier picture! CLEAR CONVEN GLABN Lith This trouble occurs ofte 
@ Fewer service recalls! ANis-00.3 PHONE UN h ae the 
© Any filter in hit replaceable separately! rvisaie, Saaiedie ar con Woot 
FILTER KIT Md HARDWARE TRE 4 t Rh 
Contains 2 Hi-Pass Filters, 4 WAVE TRAPS yw a Bg Bendy 
covering full range of interference signals. i ; 5 . 3 
sacdpunnitigier : . Jumbo Radio-Electronics Parts Kit!!!... KE MODEL L-573 
Send for FREE Booklet on’ TV-INTERFERENCE wey 17} ime VORA aR . 8 “GOLD. A fiickering pilot lamp accompa 


t & end é ” 
fr tre of wien os ' 7 ~ > *¢ Se ¢ ) g 
racation’ of Original cost wih PUL 2 by hum is often caused in 


‘ 1 T 
Wie. COTS, PHOT. rV & RADIO GRAM mittent short or high leakage 


y/, SWITCHES. 1 Ss. PLUS D oF ~ } 
y ee” acelin leat | pilot lamp socket. Replace the so 
“oimect Factory Soeanes REPains nes seer A with a new one. 
s “ ' | wee , 
E a: 0 | ( pomsletames “with foreign ‘orders Pleas rey r The same symptoms may < 
ficient postage—ex« efunded % . 
I s RADIO CORP. other a.c.-d.c. sets that have a tay 
LEG 67 Dey Street heater for the pilot lamp 0 


New York 7. WN v. 3 | Chepla 








$1.00 





tuning capacitor rot 
coils returned to the a.v 
the diagram.—Ralph S. T/ 
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HI-Fl AMPLI 


Performance and quality 
comparable to costlier amplifiers 


SEs 


50 
Model srt Oo net 


Sensational new 12 watt successor to 
the famous Grommes 50-PG series. 
Advanced design features: 4-position 
record compensator, rumble switch, 
loudness switch, feedback phone equal- 
ization and cathode coupled calibrated 
bass and treble controls. 

Power ovtput—12 watts; 20 watts 
Distortion—1.% harmonic and 2. 
modulation at 12 watts. 


Frequency response-—+ .S DB. 20 to 50,000 
CPS. 


Power response—+ 1. DB. 30 to 20,000 CPS 
at 10 watts. : 

Ovutputs—includes high impedance jack for 
tape recorder. 

Removable etched control 
other features. 
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Sete 
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ys inter- 


panel; many 


BIGGEST VALUE 
IN 10 WATT AMPLIFIERS 


$ 75 
GROMMES Model LJ-3 42- net 


New Grommes Model LJ-3 offers the most 
value in 10 watt amplifiers in the low- 
priced field. Features 4-position record 
compensator, 3 inputs, bass and treble 


controls and increased negative feed- 
back. 

Power ovtpuvt—10 watts; 18 watts peak. 
Distortion—-2.°% harmonic and 3.% inter- 
modulation at 10 watts. 

Frequency response—.+ 1. DB. 20 to 20,000 


2 AC outlets; fuse; many other fea- 
tures. 


See Nearest Hi-Fi Jobber or Send Coupon 


DIVISION of PRECISION ELECTRONICS, INC. 


9101 Etj King St., Franklin Park, Wl. 
Rush FREE New Bulletin 


: . Nome 





Address. 
A 


City _Zone____State__ 


S 


NE FRE 


the et 


I 
to tn 


to 


1 emitter is 


by connecting tube 


ala 


EFFICIENT TV RECEIVER 
Patent No. 2,683,805 
George W. Fyler, Lombard, Ill. 
(Assigned to Motorola, Inc., Chicago) 
\ TV receiver 


M t of it 


consumes considerable power 
is necessary for proper operation of 


significant fraction 
This because 
only volts 


but a 
heat 
operate 150 
for maximum 
higher 
single 
must 
or dropping 
heat 
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rhis 


represent 
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require 
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approximately 400 
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be supplied through 
These 
that raises the electric 
ate the circuit 
invention 
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others 


With a 


efficiency, 
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power 
tube voltage dividers 
of 
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resistors wenerate 


bill. They 


plenty 


cuts loss 


A 
A 


power In a receiver 
in series. 
100 volts to the 
includes low-voltage 
with 150 volts. An upper string com- 
250-volt tubes. Their plates are connected 
100-volt line, but their cathode 
15%-volt bus. In other 
divide the higher 
requiring a full 
1OM-volt line 
the 
al output 
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voltage doubler 
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a cor plate the 


turn, a potential 
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TRANSISTOR BIAS CIRCUIT 


Patent No. 2,680,160 
Robert E. Yaeger, Califon, N.J. 
(Assigned to Bell Telephone Labs., Inc.) 
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ingle battery of about 4.5 volts 

and R2 divide thi voltage so 
it is impressed at the 
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kept 
constant 
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TURNTABLE 
OR A 
RECORD 
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WRITERS 


ENGINEERS, E. E. or PHYSICS 
GRADUATES, for preparation 
of technical manuals... 


HUGHES RESEAKCH AND 
DEVELOPMENT LABORATORIES’ 
f rpanding program for pro- 
duction of radar, electronte 
digital computers, guided 
missiles and other military 
advanced electronic systems 
and devices requires the 
following: 


BD ccectaicat ENGINEERING AND 
PHYSICS GRADUATES to prepare 
operating, servicing and over- 


hauling instructions for complex 


electronic equipment. Those 
with previous maintenance 
experience on military equip- 
ment preferred. Writers will 
participate in a three-month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assignments 


ENGINEERS EXPERIENCED in the 
writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step-by-step with the 
people designing, developing 
and manufacturing the products 
involved. Experience in the 
writing of engineering reports 
is of value. 


HOW TO APPLY 


Write full details 
of your qualifications to 


HUGHES 


Research and Development 
Laboratories 
SCIENTIFIC AND ENGINEERING STAFF 


Culver City, Los Angeles County 


California 


Lee eemeeeee ee ewww eee e ew ome ew me wmwmowomowowoww wo ow ewww ome em wee owe we oo oem weewow eer eeeweeeeewewwwwo woe eeee ooo eeeeoeeoewoeeeoe eco ceoeoeceeeees=- 


PATENTS (Continued) 
Temperature effect are minimized by this 
cireuit. A power amplifier may be designed for 
optimum output without fear that a 
ambient temperature will damayve the 














TV RECORDING 
Patent No. 2,682,572 
George K. Graham, Oceanside, N.Y. 
(Assigned to Radio Corp. of America) 


TV broadcaster record their program yn 
16-mm motion picture film. A film camera is 
mounted in front of a special kinescope and 
the pictures are photographed A kinese« 
cording—or more briefly, “kinescope’ o not 
have the best quality since it is photowraphed 
from a scanned TV image. This new invention 
permits improved quality by using a film camera 
alongside each TV studio camera. As the di- 
rector switches from one TV camera to an- 
other, he automatically energizes the corres pond- 
ing film camera 

At the beginning of each scene, the camera 
number is ‘fogged’ on the film for identifica- 
tion. A relay system also marks on the film the 
number of the camera that took the previous 
scene. Thus the separate strips of nevative may 
be spliced in correct order, no matter how many 
cameras are used for a particular program 

One important matter is the lag between the 
instant a film camera is energized and the 
time it reaches synchronous speed A line 1 
foeged on the film to indicate the exact frame 
at which the camera reached proper peed. In 
addition, the camera shooting the previous scene 
must continue to operate until the ucceeding 
one reaches correct speed. 

The sound track is no problem. No matter 
how many cameras are in use, a ingle trip 
of film can record the sound of the entire 
program. 


VOLTAGE MULTIPLIER 
Patent No. 2,682,002 
Van R. Gibson, Jr., North Syracuse, N.Y. 
{Assigned to General Electric Co.) 


No tapped transformers or voltage dividers are 
found in this circuit, yet it provides for several 
stepped-up voltages. Each of the available out- 
puts is a multiple of the input 

A quadrupler is shown in the diagram. Dur- 
ing the first (positive) input half-cyecle, Cl 
charges to the peak value (E) of the input 
through DI. During the next negative alterna- 
tion, Dl blocks, but C1 is in series with the 
line. Therefore C2 charges to 2E volts through 


oS) 


+ 





' 


» 
-—o © 
D2. During the next half-cycle, the line is posi- 
tive again and acts in series with C2. Therefore 
C3 is charged to 3E volts through D3. During 
the fourth alternation, C4 charges to 4f olts 
through D4. More rectifiers could be added for 
still greater voltage multiplication 


(Continued on page 124) 
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PLASTIC INSULATED 
HOOKUP WIRE 


fAVE! 


Save time by conveniently hav- 
ing the hookup wire you need 
on service calls. Buy this hookup 
wire at one cost per spool no 
matter what gauge or type. 


»AVE:? 


Obtain attractive, re-usable, 
durable metal spools at no cost. 
Spools can be utilized after wire 
on spool is used up. 


»AVE? 


Minimize service problems by 
carrying the hookup wire with 
ten different colors for each 
gauge... easier to find, easier 
to use, better to work with. 


ORDER FROM YOUR JOBBER 


| TODAY! filustrated catalog is available. 
Write today. 
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WIRE & SUPPLY CO. 


2850 Irving Park Rood + Chicago 18, tll 





America's Most Complete Wire Line” 
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Model #4165. 
4 10 element 
a 


broadband Yagi. 


ae? 


Model #4160 
5 element single 


channel! Yagis. 








line of 32 “tuturized” Yagi 
ance .. . for 
areas; for black and white 
and fyture channels, No 
»... completely pre-assembled 
exclusive “umbrella” snap-out 
compares at any price! 
for complete information 
32 “futurized” Yagi models 
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Leerg0gI9s soRPORATION 


_ 93602 Crenshaw Bivd. + Los Angeles 16, California 
; Distributor: 
‘Aurioma, inc. * 89 Broad St., New York 4, N.Y. 





Superior's new 
Model 670-A 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts Built-in ISOLATION TRANSFORMER 
A.C. VOLTS: 0 to 15/30/150/300/!,500/3,000 Volts reduces possibility of burning out 


OUTPUT VOLTS: 0 to 15/30/150/300/!,500/3,000 Volts meter through misuse. 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to 1.5/15 Amperes 


RESISTANCE: 0 to 1|,000/100,000 Ohms 0 to 10 Megohms The Model 670-A comes 

CAPACITY: 00! to | Mfd. | to 50 Mfd. (Good-Bad scale for housed in a tugged 4 
checking quality of electrolytic condensers.) crackle-finished steel 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms cabinet complete with 

INDUCTANCE: ./5 to 7 Henries 7 to 7,000 Henries test leads and operating 


DECIBELS: —6 to +18 +/14 to +38 +34 to +58 instructions. NET 


Superior's new 
Model TV-11 


SPECIFICATIONS: 


we Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserting it in the wrong 
in, Peanut, Bantam, Hearing Aid, Thyratron socket 
Miniatures, Sub- miniatures, Novals, Sub-minars, w Free-moving built-in roll chart provides com- 
roximity fuse types, etc plete data for all tubes 
Uses the new self-cleaning Lever Action Switches * New! : : 

5 me : y designed Line Voltage Control compen 
or individual element testing Because all cle —™ sates'tor variation of any Line Voltage between 
olts a t 

in the RMA base numbering system, the user oe _ 
can instantly identify which element is under we NOISE TEST: Phono-jack on front panel for 
test. Tubes having tapped filaments and tubes plugging in either phones or external amplifier 
with filaments terminating in more than one will detect microphonic tubes or noise due to 
pin are truly tested with the Model TV-I! as faulty elements and loose internal connections. 
any of the pins may be placed in the neutral 
position when necessary. Vhe model TV-33 oper 


ates on 105-130 Voit 60 
The Model TV-I| does not use any combination ppetee tS Genes Weaee 
type sockets. Instead individual sockets are rubbe cabi : 
used for each type of tube. Thus /f is impossible ARAL a 
EXTRA SERVICE —The Model TV-II may type osciliator incorporated in this model 
be used as an extremely sensitive Con- will detect leakages even when the fre- 


denser Leakage Checker A relaxation quency is one per minute NET 














SUPERIOR'S NEW MODEL TV-40 


CRT. TUBE TESTER 


A complete picture tube tester Tests all magnetically deflected 
% for little more than the price ye tubes ... in the set... out 
of a “make-shift" adapter!! of the set... in the carton!! 


SPECIFICATIONS: 


@ Tests ALL magnetically deflected picture tubes from 7 
inch to 30 inch types 

@ Tests for quality by the well established emission 
method. All readings on ''Good-Bad"’ scale 

@ Tests for inter-element shorts and leakages up to 5§ 


EASY TO USE: meester 


Tests for « lement 
Simply nsert line cord into any 110 * s open elements 
volt A.C. outlet, then attach tester Mode! TV — C.R.T. Tube 
socket to tube base (/on Trap Need Teste nes absolutely 
Not Be on Tube) Throw switch up complete othing else to 
for quality test . read direct on buy. Ho cena in round cor- 
Good-Bad scale. Throw switch down nered molded bakelite 
for all leakage tests. case. Only 85 


SHIPPED ON APPROVAL 
NO MONEY FH ORDER — NO C0. D. 


Try any of the above in- 





| MOSS ELECTRONIC DISTRIBUTING CO., 
_— D-76, 3009 Tenth Ave., New York 34, N.Y. 


oe lt tll gn Bindi 


struments for 10 days before 
you buy If completely sat 
isfied then send down pay- | 
ment and pay balance as in- | 
dicated of upon No In- inthe inderstor F 
‘ on coupo , unpaid balance uu weet City Zone State 
terest or Carrying Charges | y / Sta 
Added! If not completely | 
. 


Total Price $28 40 Mode! Tyv-ii Total Price $47.50 Mode! TV.40 Total Price 
satisfied return unit to us, ime 


10 days. Balance $3.50 $11.50 within 10 days. Balance $6.00 85 within 10 days. Balance 
months monthly for 6 months monthly for 3 months 


no explanation necessary. 
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The Model 
TV-50 


A.M. Radio —*F. M.. Radio 





Amplifiers 


— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


Black and White TV = Color TV 





7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 


Marker Generator 


" SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is ea 

is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 


MARKER GENERATOR: 


The Model TV-50 includes a// the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders. 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Kce., 262.5 Kc., 
456 Kc., 600 Kce., 1000 Ke., 1400 Kce., 1600 Ke., 2000 Kc., 2500 
Kce., 3579 Ke., 4.5 Mc., 5 Me., 10.7 Mc. (3579 Ke. is the color 
burst frequency.) 


The Model TV-50 comes cbso $ 50 
futely complete with shielded 
leads and operating instructions. NET 


Only : 


SHIPPED ON APPROV 


NO MONEY WITH ORDER — NO C. 





Try it for 10 days before you 
buy. If completely satisfied 
then send $11.50 and pay bal- 
ance at rate of $6.00 per 
month for 6 months. No In- 
terest or Carrying Charges 
Added! If not completely sat- 
isfied return unit to us, no 
explanation necessary. 
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MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-76, 3849 Tenth Ave., New York 34, N. Y. 


Please rush one Model TV-50 
within 10 days and to pay $6.00 per month thereafter 
It is understood there will be no carrying, interest or 
any other charges, provided | send my monthly pay 
ments when due. It is further understood that should 
| fail to make payment when due 
balance shall become immediately due and payable 


agree to pay $11.50 


the full unpaid 





NEW 


AGAIN, FIRST 
WITH THE 
LATEST! 

What’s a 
worth’? 

since Ha 


' 
or 


reputation 


ly DU 
leaderst 
built pro 

if fu 


Bill Halligan, Jr 


PM 


i 
18) 


$49 95 


, 
Model S-38D lf 


sater | t ed audio.p 

d built-in relay squeict y 

r monitoring, police, fire 
-mobile, forestry, Civil Dete 
94 covers 30-50 Mc and the 
Built peaker and 
eadphones. Eight tubes plus re 


25 V. 50/61 ycle AC/DC $59.95 


Write for complete specifications 
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Model S-94 (S-95 


hallicrafters 


‘ICA GO 2% Ss a oom me 


| NEW PATENTS 
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ELECTRONIC STOP-WATCH 
Patent No. 2,673,956 
Joseph G. Beard, Haddonfield, N.J 
(Assigned to Radio Corp. of America) 
This timer can measure ICce é nter 
without error A mechar 
be used in thi way because 
In thi 
tored while the 


zero each time 
tior i 


measured, 








In the position shown in the diagram, C1 is 
shorted out by the switch. To 
the switch is moved to its next position, dis- 


beyin the timing, 


charging C2, a storage capacitor, while Cl bevins 
to charge through R1 from a d.« ource, At the 
end of the period the switch is moved another 
step. This puts Cl across C2 so that part of the 
charge on the first capacitor is transferred to the 
second. The voltawe across C2 is measured on a 
v.t.v.m. The indication remains on the meter for 
a long time because there is no leakage path 

In practice, the ganged switch should remain 
on the third contact for a very-short predeter- 
mined time before moving to the fourth. For 
quick readings, the v.t.v.m. may be calibrated in 
terms of seconds, although it actually measures 
the charge accumulated in a given time 

R2 is a calibrating resist 
across C2 it forms a which de- 
livers a known voltage acros m. Thus 


voltaue 


the voltmeter may be adjusted ‘ proper 
setting, for example, full scale 
This electronic stop-watch may 
deal of use in industrial applicatio 
time study involving stop-and-go 


ing processes 


| Your Picture | 
Ow TELE VISION | 
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CONTROLS & SWITCHES like new by the 
BASKETFUL for only a few PENNIES 

that’s what QUIETROLE can do for you, 
and only QUIETROLE will give that long 
lasting smooth, quiet operation even 
new controls last longer 
and operate quieter 


when treated with 
QUIETROLE the 


original and most reli 


able product of its kind 


THE CHOICE OF 
BETTER SERVICEMEN 
“EVER YWHERE"’ 
Supplied in 2; 4; and 8 
Ask for 


your distributor 


oz. sizes it at 


monufactured by 


QUIETROLE 


COMPANY 


Spartanburg, South Carolina 





INTERNATIONAL 
RECTIFIER 


CORP.’ 


Brings You A Chance to Win A 


FREE FORD V-8 


Plus 49 Other Big Prizes 


Selenium Diode 








a 
Application Contest 


INTERNATIONAL RECTIFIER COR- 
PORATION'S Selenium Diode 
Application Contest is open to you. 
Here is a chance to cash in on your 
ability and ingenuity. 

Just illustrate and explain a new 
application for International Rectifier 
Corporation's SELENIUM DIODES. 
Pick up an official entry blank from 
your Parts Distributor. He has one 
or will be glad to get one for you. 
Have the entry blank countersigned 
by your Distributor's Salesman and 
send it to us before January |, 1955. 
The entry blank will give you all the 
rules and information. 


Our Judges 
DR. LEE de FOREST 


United Engineering Labs, L. A. 
J. T. CATALDO 
Int'l. Rectifier Corp, El Segundo 


F. W. PARRISH 
Int'l. Rectifier Corp, El Segundo 


For Entry Blanks 


See Your? 


PARTS DISTRIBUTOR: 
Your Ability and "Know-How" 
Can Win A 
FREE FORD FOR YOU! 
GET YOUR ENTRY BLANK 
TODAY! 


CONTEST ENDS 
JANUARY |, 1955 
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CONTINUITY CHECKER 

Simple and inexpensive continuity 
checkers have been made from time im- 
memorial by connecting a smal] pilot 
lamp or flashlight bulb and a low-volt 
age battery in series with a pair of test 
prods. These devices, suitable for locat 
ing shorts and tracing continuity wher 
circuit resistance is low, are not usable 
when the circuit resistance drops the 
voltage to the point where the *udicato1 


' 
' 


Pee 


=k 


= 6v BU22E 


i> 


lamp will not light. 

In The Radio Constructor (London, 
England), G. A. 
combination continuity and capacitor 
tester that operates from a 6—9-volt dry 
battery and checks leakage and conti 
nuity up to about 10 megohms. High 
voltage for the neon-lamp indicator is 
obtained from a vibrator-type supply 
using a standard 6-volt buzzer as shown 
in the diagram. 

When the circuit is broken by the vi- 


brator, the quick 





collapse of the mag- 


| netic field induces in the coil a voltage | 


many times higher than the battery 


| voltage. This voltage is rectified and | 


filtered and then applied to the neon 
tester. The brightness of the glow in 
the tube is determined by the resistance 
between the test prods. 

Paper and mica capacitors can be 
tested for leakage, opens, and shorts by) 
observing the action of the neon lamp. 
A good capacitor with very high leak 


age causes the lamp to flash once when | 


the prods are touched to it. Fairly high 
| akage resistance causes the lamp to 


flash continuou ly at a low rate. Com- 


pare the flash rate of the capacitor un 
der test with a good capacitor of the 
same value to determine its quality. 
Leakage high enough to make the ca- 
pacitor unusable is indicated when the 


indicator glows faintly but does not | 


flash. A shorted capacitor causes a 
bright continuous glow. 
A selenium rectifier rated at approxi 


| mately 270 volts r.m.s. at about 30 ma 


is recommended for this application 
fectifiers of this type are made by sev 
eral firms but may not be readily avail 
able at radio supply houses. You can 
substitute two standard 130-volt recti 
fiers connected in series. The neon lamp 








LABORATORY SIZE 


VACUUM TUBE 
Volt Ohm Milliammeter 








French describes a | 











O9A 


*% Large 9’" Meter Scale ” 
% Zero-Center DC Scale 
*% Polarity Reversing Switch 


RANGES 


Volts, AC-DC and mils Dé 
ranges 


Volts, AC, Peak-to-Peak 300 in § 


1200 in 6 


ranges. 

Resistance: 0.1 ohm to | 
8 ranges 

Capacity: | mmf to 1000 mf 

Current, DC: 5 microamp 


omps. 


7 ranges. 


200 milli- 


Input Impedance: A neg. on 1200 
VAC scale. 1200 ted by 


6 mmf). GC, 12 megohn 
Inductance: 50 mh to | 
Frequency: 30 cps to 
Decibels 20 to 
13%," H. x 16% 

net wo. 


The versatile Mode ) labora- 
fory instrument of highe } ty, ac- 
curacy and dependab for the 
radio-television ma facture r service 
engineer. Designed | eet the large 
number of applicat electronic 
sstria taborat 
sensitivity and r 
curate measureme complex 
waves of TV devices. 
Write today for rv ete formation, 


or see your neores!t HICKOK jobber 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10531 Dupont Ave. * Cleveland 8, O. 





halle ers 


ON THE LATEST BALLOT: 


19 
4 


4 
73 


*s and universities 
Ss departments 


fol-ig- Balale mm Ahaamale| istry) 


PTVV TTY’ 
ng,researchna 
yu familiar’ with 
‘iol titles thle. 4 


iipment for use 


hallicrafters 


4401 West Sth Avenue 
a4, 


Chicago Illinois 


Ple 
ase s 
4 ends 
ne 


Name 


°rMation on 


Title 


Cc 
°™Pany an 
me 


Addres, 





| signal varies with the setting of 





RADIO-ELECTRONIC CIRCUITS 
(Continued) 


should strike at about 80 volts d.c. Try 


an NE-2 or NE-7. 


. . | 
A miniature battery and buzzer will | 


enable you to tuck this instrument into 
a pocket-size cigarette case. 


BLOCKING OSCILLATOR 


When a pentode tube is used as a 





blocking oscillator as at a in the illus- | 


tration, the transformer is usually con- 
nected so oscillation occurs between the 
control grid and the screen grid while 
the the action of 
charge capacitor C2. In these circuits, 
the the 


plate controls dis- 


amplitude of output wave- 





4 


controlled by 
voltage 


form is usually 
ing the plate-supply 
potentiometer. The frequency of oscilla 
tion is controlled by the time constant 
of R1-Cl (the setting of R1). When 
the suppressor grid is at or near ground 
potential, the amplitude of the output 
Rl. 


eircult 


vary- 
with a 


The diagram at b shows a 
modifization that makes amplitude in- 
dependent of frequency. In this circuit, 
described in Electronic 


(London, England), the 


Engine ‘ 


controlled by varying a bias voltage on | 
the suppressor grid. The bias is devel- | 


R2 and R3. R2 


from being brought too 


oped across prevents 
the suppressor 


close to zero bias. 


ring | 


amplitude is 











Identified with 
QUALITY since the swaddling 


days of Radio. The era of 


Television finds them, more 


than ever, the Serviceman § 


Friend 


TV LEAD-IN CABLES 
ANTENNA CONTROL CABLES 
INTERCOMMUNICATION CABLES 
COAXIAL CABLES 
MICROPHONE CABLES 
SHIELDED CABLES 
TEST LEAD WIRES 
HOOK-UP WIRES 
PORTABLE CORDS 
REPLACEMENT CORD SETS 


CORNISH WIRE COMPANY, inc 
90 Church Street, New York 7, N. ¥.j 


NEW £ICO PROBES” 


sc og nat BES 


SCOPE DEMODULATOR PROBE 
KIT $3.75 WIRED $5.75 


LOW CAPACITY PROBE 
KIT $3.75 WIRED $5.75 














DIRECT PROBE 
KIT $2.75 


SPECiat . / 


WIRED $3.95 


-A 
"3 Scope Probes 


WIRED $14.95 
VTVM PROBES 


VIVM RF PROBES 
KIT $3.75 WIRED $4.95 


PEAK-TO-PEAK PROBES 
KIT $4.95 WIRED $6.95 


Sensational High Voltage Probe 


Model HVP-2... ONLY $4.95 
© 54 


wE/CO* 
INSTRUMENT CO 


rs Street © Brooklyn 11 


Extends range of VTVMs & VOMs to 30 KV 
*pat. pend. 


Write for FREE Catalog CP-1) 
INC 


N_Y 
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RADIO-ELECTRONIC CIRCUITS 
(Continued) 
MOBILE PLAYER 
Here is a neat little mobile record 
player that can be used for picnics and 
for advertising purposes where a micro- 
phone is not required. A spring-wound 


6SQ7 
bE ee ems 
























































or 6-volt turntable is used. The power 
transformer and synchronous vibrator 
may be salvaged from an old auto radio. 


The chokes in the 6-volt circuit con- | 


sist of 30 turns of No. 18 wire on a 
%-inch form. Wind two layers on the 
form—30 turns for each choke. The 
choke in the B plus lead is a winding 
from a 455-ke if. transformer. These 
chokes, plus adequate shielding, will 
minimize vibrator hash and hum. 

The system works best with a horn- 
type speaker.—Carl Hennig 


V.T.V.M. FOR ANTENNA 
TUNING 

Long-wire antennas and low-powered 
transmitters are generally used during 
field-day contests and emergency radio 
drills. Under these circumstances, it is 
often difficult to tune the transmitter 
and match it properly to the antenna. 
Pilot lamps and r.f. ammeters in the 
antenna lead often require more cur- 
rent for a usable indication than there 
is in the lead at the point of insertion. 











The solution to this problem is to use a 
simple battery-operated v.t.v.m._ like 
that described by John Pickard in Radio 
Constructor (London, England). 

The unit consists of a_ triode-con- 
nected 1A5-GT with a meter in its plate 
circuit as shown. The grid is coupled 
to the antenna lead-in with 3 to 5 turns 
of insulated wire. The 5,000-ohm bias 
resistor is adjusted for a deflection of 
50-100 wa, then the transmitter is keyed 
and its tuning controls adjusted for 
maximum deflection on the meter. 
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The jack of all trades 
is master of none...” 


“Thats why 


QUAM 


HAdjuslialone 
REPLACEMENT 
SPEAKERS 
are EXACT REPLACEMENTS 





Each one is designed to do a 
specific job—and to do it as well 
—or better—than the original 
speaker. 


QUAM speakers are built for 

quality—-not compromise. They 
2FB° are exact replacements—every 
e c 


one of them—-with the right 
add The 


magnet, the right power handling 
capacity, and the right size to 

TY TT do the job you—and your 

etine ever 100 customers—-want them to do. 


exact replacement 
speaker 


ask het QUAM the qualify Line hor all you speakor needs 


QUAM-NICHOLS COMPANY 


236 East Marquette Road + Chicage 37, Illinois 


Bans? 








When answering advertisements please mention 


RADIO-ELECTRONICS 











TV GLO-TEST 


This sensational new all-purpose tester does the work of equipment cost 
ing nearly 124% times as much. Recently featured in RADIO-ELECTRONICS 
and other publications, the GLO-TEST has been bought and used enthu 
astically by hundreds of TV and Radio Servicemen, Sound Tect 
Amateurs, Experimenters and Electricians 

More than 50 uses: Pixtube Tester AC-DC; Measures Voltage tc 
Signal Generator; Signal Tracer; Tube Tester; Resistor and Cay 
urements; Checks Distortion, Linearity. Accuracy is comparable t 
GLO-TEST complete with test leads and instruction 
booklet, postpaid only $14.50 
Send check or money order. Satisfaction guaranteed. Free literature on 


request. Dealer Inquiries Invited. 
V. A. ENTERPRISES, Dept. AA, 608 E. Rosecrans Blyd., Compton, Calif FULLY GUARANTEED 
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HOW SV beats 
last year’s 
ield Day record 


vith hallicrafters 


Lawrence T, Fadner, team captain in 
Chicago's 1954 North Suburban Ham 
Club ARRL 40 meter CW Field Day 
bettered the club's last year record 
by nearly 30%. 


and Hallicrafters SX88 is hot news 
too. More hams are telling each other 
about this new receiver than about 
any equipment in years. 


Use d by JIS government’, 
sold in 89 countries 


hallicrafters 


ILLINOIS 


CHICAGO 24 


MAIL THIS COUPON 

FREE—Send me World-wide Time Conversion Dial 
Calculator and all band trequency allocation chart 
pilus a tund of other handy date 

Name 

Address 

City 


]) Ham (call letters 


Occupation 


Hallicratier equipment | would like to know about 








EMERGENCY CAPACITOR 


While visiting a friend I was asked 


| to see if I could repair a small portable 


radio so we could use it on a fishing 


| trip. I found an open coupling capacitor 
| between the arm of the volume control 
| and the grid of the first a.f. stage. A 


replacement capacitor was not avail- 
able so I made a coupling gimmick by 
winding about 3 feet of hookup wire 
tightly around the lead to the arm 
of the volume control and connecting 
the other end to the grid of the tube. 
The gimmick providéd sufficient coup- 
ling to restore the volume to a level 
high enough for usé on the trip.—#ill 
Kelly « 

(When the defective coupling capac 
itor is from a diode detector it can be 
bridged to make a temporary repair of 
the simpler circuits. Do not bridge the 
capacitor when fixed bias is used on the 
following grid.—Editor) 


T-3 SIGNAL TRACER 

Hum was objectionable when using 
my Heathkit T-3 signal tracer to trace 
Various methods of hum 
elimination were tried without success. 
In this kit the pentode section of a 
12C8 amplifies the output of the r-f. 
When the tracer was used for 
audio work, a switch was closed to short 
the grid to ground. Hum disappeared 
when this tube was removed from the 


audio circuits. 


probe 


circuit, 








The HIGH GAIN switch in my partic 
ular kit has an extra lug which con 
nects to ground in the ON position and 
is removed from ground in the ort 
position. By connecting the cathode to 
this lug as shown in the revised sche 
matic, I was able to eliminate the hum 
The metal envelope of the tube (pin 1) 
must remain connected to ground, as 
this reduces the possibility of the tube 








GREAT SAVINGS | Fall Spel 
TW PICTURE TUBES cixe ances 


108P4 





17BP4 
17CP4 
17GP4 
17HP4 
19AP4 
19BP4 
19DP4 
20CP4 
21AP4 
21EP4 
21FP4 
ut Prices With Old Tube 
Add $5.00 deposit to tube price. Deposit is 
fully returned upon receipt of your old tube 
630-DX TECH-MASTER renee - $445° 


with Cascode Tuner 
UHF CONVERTER Mfd. by Tock Master for 
630-DX or any 630 Chassis. (Fits into 399% 
well of chassis) 


TV Wire, 300 ohm, 55 mil... 100 ft 


DEFLECTION YOKES | New CASCOCE Tuners 
60° Yokes 69 e2. Complete Mar 
ea. 


70° Yokes $].96 ea. factory aligned 
20/150V | 20/150V., 150/ 150V 39¢ 
ea 


. $10.95 


16DP4 











54% 


FP CONDENSERS with Metal Plates 
3-20/20V. 200/150V., 100/30V 


10 for $1.95 O'for $3.49 ea. 


Special! VARIABLE CONDENSERS 
2 gang super het 29c ea. 2 gang mini. type Bc ea, 
3 gang AM/FM 89c ea. _ Small single gang 9Bc ra 


CRYSTAL MIKES 
CONTROLS Removed trom 69° 
2 meg. IRC 38c.0. | ote saereareess 
earing aid t 
Sw. for above Sea. | all pertect! Pier $1.89 
25K, TypeJ,AB 6/89) Miniature Chokes 29¢ oa 
180K Type J AB 6/89 3 leads, 3K ohms hear 
° | ing aid type, 4 for $i. 
WRITE FOR FREE uew CIRCULAR Terms: 25 
oo. F008. 


with order ow vork 
Prices py to change without notice 


ROSE ELECTRONICS, Inc. 


76 Vesey St,New York 7,N.Y|CO. 7-6195 








RADIO-TV SERVICE IS 
TWICE AS EASY 


| when you really 
know circuits! 


Radio & TV 
CIRCUITRY AND 
OPERATION 


Ghirardi & Johnson 
669 pages 


Price $6.50 


MAIL NOW FOR FREE TRIAL 





Dept. RE-114, RINEHART & CO., INC 

132 Madison Ave., New York 16, N. Y 

Send Radio & TV Receiver Circuitry and One 
for 10 day free examination. t will then eithe 
book to you promptly or send $6.50 (plus postage 
full payment 


Name 
Address 


City, Zone, State 


OVTSIDI 7.8.4 
Vv tb 


PCH SC SSeeeeeeeeeeeeseeereses 
SUCCESS SeeeeeeeeesesesseseeeeeE 
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THE TRIO 


“ARISTOCRAT” 


NOW... 
a, 
Smeruicas 


° , The sleek, modern, low silhouette of 
teautifu ° the new TRIO rotator control case 


marks a new high in styling. 





Beauty, here, is more than skin deep since its low 


center of gravity makes it tip-proof! Note, too, that 





Switch and 


ional controls ar there are NO unsightly control knobs or switches to spoil 


located at top rec 
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of case for most « 

venient manya!l oper 
ation. Lighted dial 
permits operation in 
darkened room and 
also indicates when 
rovator 15 ¢ When 


of antenna 


if Only Rotator 
With Two Motors 


wf Only Rotator 
With Two-Year 
Guarantee 


1954 


its beauty. These are located at top rear of cas 
where your hand naturally rests in operation of rotator! 
There is no obscuring the easily-read lighted dial. 
Available in either blonde or mahogany, the unit with 
its graceful flowing lines blends perfectly 
with any decor. 
THE TRIO ‘es, America’s most dependable 


y 
“ARISTOCRAT” rotato! is now Ameri a's most 


CULMINATION OF ' 
SIX YEARS RESEARCH beautiful as well! 
AND PRODUCTION 





Leading a brand new line... 


Rereye: 


OF CALIBRATED BANDSPREAD! 


40 Meters 
7 Mc-7.3 Mc 
eee 30 8°-205.2° (165.4°) 
80 Meters 
3.5 Mc-4 Mc 
16.8°-275° (259.8° 


10-11 Meters 
26.9 Mc-30 Mc 
63.9°-330° (267.9°) 

15 Meters 

20.2 Mc-21.6 Mc 

25°-260.5° (235.5°) 


MODEL S85 


125 V. 50/60 cycle 
Either $119.95 


rece 

bandspread. Broad 
Ke and three s 
kK 34 Mc 
eparate bandspread 


alelal 


on large 


uilt-in speaker 
ectifier. Coupon be 


spec ification 


‘ we) 
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hallicrafters| 


Chicago 24, Illinois 


MAIL THIS COUPON 
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FREE (~) World-wide time converter 
Specification sheet $-85(S-86 
} $-95(S-94) [ S-38D 
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CALIBRATING 
After assembling 
found that I could 
than 5¢ 
because 
line 


my 
not 


v.t.v.m 
expect 
the a. 
variation in 
tran 
calibration 


accuracy on 
of ible 
voltage applied to the 

to 


range 
the 
sformer 


voltages 
this, I made octal plug 
obtained my test voltages from a 
tester with the line 
to set the meter 
The d.c. 
two new 
to 


used deliver 
To 
and 
tube 
adjusted 
ibrate point. 
brated with 
nected in 
the 5-volt 
This idea is 
calibrating the v.t.v.m. 
critical tubes.—E. F. 


IMPROVED MIKE STAND 

Often the 
j|moved from an adjustable 
|inner tube slides down and 
the connector or slips all the way down 
into the outer tube. Drill a 1/16-inch 
diameter hole about 2 inches the 
| threaded part of the inne and 
}screw in a No. 6 self-tapping screw. 
| The small enough to be in- 
conspicuous and large enough to pre- 
vent the inner tube from sliding down 
| too far.—Hart Webber 


NUTS IN SMALL CHASSIS 
Do 
nuts 


combat an 
control 
the cal 
was calli 
cell 
volt 


voltaye 
to 
scale 
dry 
read 3.1 


con 
series on 
scale. 


for 


replacing 


useful 
after 
Shar Pp 


also re 


microphone re- 
stand, the 
damages 


when 


below 
tube 


screw is 


small 
parts 
method: 
the 


set 


trouble starting 
in crowded or inaccessible 
of a chassis? If so, try this 
Put a drop of service cement on 
tip of your forefinger and let it 
| few then place the nut it. 
The cement holds the nut securely 
enough for you to start it on the screw. 
—H. C. Harris 


HANDY WIRE STRIPPER 

A large alligator clip makes an effi- 
cient and economical for 
plastic-covered wire F clip 
to your workbench with flat 
against the top and the stripper is ready 
| for Open the jaws and feed the 
|} wire into the “snout.” Allow the jaws 
to close; if the spring is not 
| enough, press down on uppe! 
finger Pull wire straight 
insulation will stripped 
Leu is 


“REALIGNMENT SOLVENT” 
To keep i.f. trans 
tuning many manufacturers 
slug with glyptal or type 
ment. When realignment is necessary, 
a few drops of solvent must be used to 
loosen the glyptal. I have found that 
lacquer thinner amyl acetate (ba 
nana oil) does the job nicely.—J. Kane 
END 


you have 


seconds, 


wire stripper 
the 


jaw 


asten 


one 





use, 


trong 
with 
and 


jaw 
out, 
off ( 


be ar- 


ence ¢ 


from. de 
the 


of ce 


formers 
seal 


Some 


or 
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AUTOMATIC CUSTOM.BUILT RADIOS for Ply 
Ford, Chevrolet and alwe 
w carry a co > Figeniry 
SOUND EQUIPMENT | 
also carry a complete tine of popular makes of Ra 
tubes at 50 /10% discount iso many oth 
purpose and transmitting types, and a 
parts and equipment at towest prices 
ist of for prompt 
Terms oO Balance COD . 
FOB NEW YORK Warehouse Minimum order $5.00 
Write oe. our tatest price list and Hi-Fi Catalog to 
“a1 


Dept 
RADIO and 
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‘GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


Just Out! practicar 
REFERENCE BOOK ON 








Every 
and Technician Needs It 
Includes cornplate ‘‘how-to- 
do-it" wiring data on the 
use of Transistors in TV 
Radio, Photo Cell Relays, 
Hearing Aids, Amplifiers, 
Oscillators You learn 
how to install, test and 
service transistorized equip 
ment. Contains the latest 
practical information 
about this revolutionary new 
electronic development! 
SEND NO MONEY! Just ma 

i an introdu Ij 

and postage, O 
now, Sold on 7 
atest kno how 


RUSH THIS INTRODUCTORY OFFER COUPON 


! COYNE ELECTRICAL SCHOOL 

| 500 S. Paulina St., Dept. 84-12, Chicago 12, 
Ss: R hook rR 

TEU ATPLICATIONS i . 
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day money 
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DECADE V.T.V.M. 

American Scientific Develop- 
ment Co., 334-336 So. Main St., 
Fort Atkinson, Wis., is produc- 
ing its new model VM-30 Deca 
Meter, a v.t.v.m. with 30 cascaded 
ranges in 10-volt steps to 100 
volts, 50-volt steps to 500 volts, 
and 100-volt steps to 1,000 volts. 
Assuming that the range selec 
tor is set for 10-volt steps and 


the decade switch is set to 90 
volts. an input of 90 volts will 
read zero on the meter. Voltages 
between 90 and 100 are spread 
across the scale. The voltage in 
dicated on the meter must be 
added to the voltage setting of 
the decade selector to get the 
true value of voltage. 

The instrument has an 11 
meghom input resistance, a po- 
larity reversal switch, and a 
full-wave 6AL5_ rectifier for 
r.m.s. measurements. The circuits 
are voltage-regulated to mini- 
mize drift and the effects of line- 
voltage fluctuations. 


SWEEP GENERATOR 


Radio City Products Co., Inc., 
Easton, Pa., has introduced a 
new all-electronic sweep genera 
tor which is designed for both 
color and black-and white tele 
vision. The unit, model 780, can 
also be used in servicing FM 
AM, and communications equip 
ment. Its range is from 3.2 t« 
900 me. 


TUBE CHECKER 
Television Engineers, Inc., 
311 E. 79th St., Chicago 19, Il., 
has introduced a Vis-U-All tube 
checker designed for testing over 
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300 television and radio tubes, in- 
cluding battery tubes. It weighs 
10 pounds, measures 15 x 12 x 6 
inches, and is built into a brown 
leatherette carrying case. In ad 
dition to checking the individual 
sections of multisectional tubes 
the checker tests separately for 
grid-to-cathode and _ heater-to- 
cathode shorts, as well as pro- 
viding a gassy short test. 


NEW V.T.V.M. 


Electronic Instrument Co., 
Inc., 84 Withers St., Brooklyn 
11, N. Y., has announced a new 
peak-to-peak vacuum-tube volt 
meter, model 249, with a 7%- 
inch meter. It is available in both 
kit and wired form. 

The instrument reads peak-to 
peak voltage of complex and sir 
waves, d.c. voltage, and resist 


a 


2 
* 


SS 


ance. It provides for center-scal 
zero adjustment for TV and FM 
alignment and for 
from outside the 
The dx 
0-15 , 
The ax range are 
rn values and are the ime 
as the d.c, range The peak 
peak readings of sine and cor 
plex waves are: 0-4, 14, 42, 140 
420, 1,400, 4,200 volt There is a 
cale for 0-1.5 volts 
ponding 0-4-volt 
ranges. The fre 
response is 30 cycles to 
3 me, and the ohmmeter meas 
ures 0 to 1,000 megohms in seven 
ranges. 


OSCILLOSCOPE 
CALIBRATOR 


Service Instruments Co., 422 
Dearborn Street, Chicago, II] 
is now manufacturing an os 
cilloscope calibrator for meas 
uring peak-to-peak voltages. The 


calibration 
cabinet 
voltmeter ranges are 
15, 50, 150, 1,500 volt 
voltmeter 


d corre 


peak-to-peak 


quency 











prove E 
superio 


model 102 
= (1000 ohms per vol! meter) 

ARE METER © 3 AC CURRENT 
RANGES (0-30/150/600 ma.) * 
Same xero adjustment for both 
resistance ranges 0-1000 ohms, 
0-1 meghoms) * 5 DC & 5 AC 
Voltage Ranges to 3,000 volts * 


Also 4 DC Curr 
ee... $14.90 
* 


RANGES (0-30/150/600 ma.) * 
Same zero adjustment for both 
Tesistance ranges (0-1000 ohms, 
~*~ @-1 meghoms) * Some Ranges as 


Model 102 © Also 5 
DB Ranges a $18.75 


Model 103-5 with plos- 
tic corrying strap $19.25 


model 104 


cc. 
4%" SQUARE METER (50 micro- 
amperes-Ainico magnet) * In- 
cludes carrying strap * 5 DC Voll- 
age Ranges at 20,000 ohms volt to 
3,000 V.; 5 AC Voltage Ranges to 
3,000 V. * 3 Resistance Range: to 
20 megs * Also 3 AC & DC Cur. 


nt R * 5 DB 
Ronges $26.95 


HVT 30,000 Volt Probe 
for Model 104 “aa $7.95 


ELECTRONIC MEASUREMENTS CORPOR 


280 LAFAYETTE STREET ° NEW YORK 12 
EXPORT DEPARTMENT 136 LIGERTY STREET 
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" NEW 
TWIN-LEAD 


Extra-Quality—Extra-Strength 
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~~ 
WEW 300 ohm CENTURY line is a superior twin- 


lead with a full web thickness of 100 mil that provides 
extra strength for long runs on tv installations. 


are 
WV FW 300 ohm HEAVY DUTY line is a superior 
lead-in featuring lower db loss as well as a thick 185 mil 
web and heavy 7/26 copper conductors. This remarkably 
tough line will perform equally well as a tv lead-in or as 
an amateur wansmitting line. 


Reinstated! 300 ohm AIR-CORE KW Transmitting Twin- 
Lead is similar in construction to AMPHENOL’s patented 
14-271 Tubular Twin-Lead and offers the same low-loss 
features. Rated at 1 KW, this line also makes a very 
deluxe receiving lead-in for fringe VHF or UHF tele- 


Vision areas 
— 
a] 


. ' ° 
Reinstated! Four Conductor Rotator Cable is ideal for 
remote control applications. Ribbed polyethylene dielec- 
tric makes separation of the four conductors easy—one 


conductor is tinned for faster identification on the job. 


Receiving, transmitting, four conductor rotator cable— 
the extensive line of AMPHENOL twin-leads includes 
everything needed for any tv, fm or amateur application! 
Made only of the best materials, under strict quality 
control through every phase of manufacture, 

AMPHENOL twin-leads are guaranteed to be free 

of defects and will perform with utmost efficiency. 


AMERICAN PHENOLIC CORPORATION 
chicago 50 illinois 
AMPHENOL CANADA, LIMITED 


In Canada 





Send for your copy of the new ———-_——~ —y : 
Ampnenot Vest-Pocket Guide . [+] » 
to Twin-Leads. Most extensive aed if h 


compilation of twin-lead 
information ever offered! 
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system employed is a compara- 
tive method by which the line 
voltage is calibrated and com- 
pared in amplicude to the un- 
known waveform on the scope. 


Two mounting bars are provided 
o that the meter can be per 
manent connected to the scope 
When the meter turned off, 
the input connected “straight 
through,” and the unknown 
waveform ipplied directly to 
the cope nput 


AUTO RADIO TESTERS 

D. W. Thomas Engineering, 
Inc., 1820 W. 54th St., Los An 
yeles, Calif has announced a 
new tube and vibrator tester, 
model 1402, for automobile radio 
ervicing which operates from 
either 6 or 12 volts d.c., and a 
novel battery eliminator, model 
1400, Although the two are de- 
igned to operate as a single 


er may be used 

works directiy 

ywer supply of an 
through a plug in 
to the cigarette-lighter 


tery eliminator is pow 

115 volts 60 cycles for 

ting of all type of 

radio and contains 
transformer so that 

ige output Is continu 

variable from 0 to 15, at 10 

ampere 


27-INCH CHASSIS 


Transvision, Inc., 460 North 
Ave., New Rochelle, N Y., is 
now marketing a 27-inch chassis 
with aluminized tube, containing 
remote-control and dual sound 
systems. Special alignment pro 
cedures insure 4-me bandwidth, 
and the keyed a.g.c. circuit mini 
mizes interference from outside 
nose An 18,000-volt second 
anode supply insures optimum 
picture brightness. 


(Continued) 


NEW ANTENNA 


Alliance Manufacturing Co., 
Lake Park Blvd., Alliance hi 
has introduced the Monol 


antenna, available 
double bay A 
unit permits the 
antenna to be add 


a u.h.f. antenna 


ANTENNAS 


Telrex, Ine. As! 
has announced the 1 
Conical-\ sean 
two-bay screer 

201 and 202 


The two-bay array 
signed for fringe area 
Its gain is 74% to 8 
low v.h.f. channel 
on the upper v.h.f 
Through the use of 
Beam dipoles, a ur 
s obtained to 300-0 
or 200-ohm low 
the entire band over 
antenna operate 


AUTOMATIC ROTOR 


Cornell-Dubilier Electric 
Corp., South Plainfield, N. J 
and their subsidiar R 


Corp., 3455 Vega 
land, Ohio, have put 
tomatic rotor using 4 
It is housed in a pla 
Molel AR-2. include i 
vearing, and model AR 
ordinary installatior 
thrust bearing. 

tjoth of the above ‘ 
have a mechanical brake that 
released magneticall 


ANTENNA ROTATOR 


Leader Electronics, Inc., 202 
E. 55th St., Cleveland, Ohio, ha 
announced a new antenna 
tator, model 500, with ar 
matically illuminated dial 





Accept no substitutes. 
There is a Sprague 
Distributor in every 
sales area in the 


United States. Write | 


for the name of your 
nearest source of sup- 
ply today. 


vr Trademark 


SPRAGUE 
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/§ THERE A SPRAGUE CAPACITOR 
IN THE HOUSE ? 
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Don't Be Vague... Insist on SPRAGUE 


Insist on Sprague 
TWIST-LOK~™ 'LYTICS 


Sprague TVL’s fill the top 
performance bill in the tough- 
est TV circuits. High tem- 
peratures, surge voltages, rip- 
ple currents won't faze them. 
Like all Sprague capacitors, 
Twist-Lok 
first line of defense against 
expensive call-backs. 


"Lytics are your 


Insist on Sprague 
TEL-OHMIKE” 


This capacitor-resistor ana- 
lyzer is the handiest instru- 
ment you can buy! Moderately 
priced for radio and TV re- 
pair shops, the Model TO-4 
Tel-Ohmike offers top qual- 
ity and accuracy for every 
service need. Priced so you 


can afford it at $7 3.50 
eT 





insist on Sprague 
ATOMS 


The smallest TV ‘lytics 
ind the only ma 

85°C (18 Py upet 

d-c. Guaranteed | 

age and lon 

“ 

high 

Surge vi It 

TV cha 

portal les, opr 

‘em all 


Get your copy of Sprague’s latest radio and TV 
service catalog C-610. Write Sprague Products 
Company’, 105 Marshall St., North Adams, Mass. 


Distributors’ Division of Sprague Electric Company 


WORLD’S LARGEST 
CAPACITOR MANUFACTURER 


133 





Py 


of fla 


gs pow 


NEW DEVICES 


Only EICO *232 Peak-to-Peak 
VTVM has all these Advanced 
Features * 


pay you 
to get to 


® FOR THE FIRGT TIME ALL 
DONE 
, ee a 
sine volts: 0-1.5, 5 
(To 30 kv with HVP probe 
) megs Uniform 3 ¢ 


sures extreme wide 


Excellent for y 


249 Peak+ 


KIT $39.95 


Mode 


CALIBRATION 16 
WITH INSTRUMENT IN CABINET Belle i¢ 


range ac 


Peck VTVM with Gient 


NEW TOWER 


Rohn Manufacturing Co., 116 
tone Peoria, Tl., 

DC RMS 

1500 

2 ohms to 


500 


| scale ratio as 


vraocy 


e woves 


J, 4200. Vital for 


U.H.F. CONVERTER 


St., New 
Y ow distribut 
ne model Cl 


continuous 


Fenton Co., 15 oore 


14 through 


high-pa 
reu a rer 
de mixer and a 


llator tuned by silver- 


ovr bench 


1’ theter 


Wired $59.95 


1) PROBE 


ELECTRONIC INSTRUMENT CO. INC 


“a4 


Withers Street 


Brookiyn 1, 4. 


ih AL 
Gernsback 


Library 
Books 


See these books at your parts distributor th 


or 
The Oscilloscope — No 
52 


$2.25 
Transistors—Theory and 
Practice——-No. 51 


$2.00 


TV Repair Techniques— 
No. 50 f 


$/.50 


Radio & TV Test Instru- 
ments — No. 49. &§ 


$1.50 


use Coupon on page 112. 


High-Fidelity — Design, Basic 
Construction, Measure- No 
ments. No. 48 } 
$1.50 t 
Model 


Radio & TV Hints—No. —No. 
47 ‘ 


$1.00 $1.00 
High-F 
Television Technotes — —No. 
No. 46 ~ 


$1.50 


Radio Tube Fundamen- 
tals—No 
$1.00 


Gernsback Publications, Inc. W.B 
Publishers of RADIO-ELECTRONICS 
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idelity Techniques 
42 k 


Public- 
No, 41 
Practical 
ing—No. 39 


The 


are 


plated parallel line input 
j 


ar output peda! s00 
} nvert factory 
on chan- 

acant 

hifting 
difference 
the 


elected 


and fre 
I nel 

inch metal 
an illun 
nch gla 


used as a 


illuminated 
imptior 


60-cyecle 


NEW ANTENNA MAST 
Y.. hes 
ce p ny 


JFD Manufacturing Co., 
Ave srooklyn, N 


Radio Course — 
44 


$2.25 
Control By Radio 
43 


$1.00 
Address Guide— 
7 


Disc Record- 
7Sc 





The top 6 inche 
fit all rotator 

This aluminur 
third the weight 
naking it easier 


install. 


U.H.F. ANTENNA 


Technical Appliance 


a anne 


arra 
ere parallel f 
izatior The ref! 
made in one piece 
center 
rhe 
n of appr 
v.h.f pectr 


Super 
ga 
the 


I harp, Var 
10°, 
of 
tio 1 


F 


depending 
operation, 
high. 


NEW FLYBACKS 


The Stancor Division of 
Chicago Standard Transfor 
Corp., Addisor | 
cayo Iil., 
addition of ‘ 
Muntz, RCA, A 
tine A-8242 \-» 
A-8245, A-8246 t 


NEW AMPLIFIER 


Audio Prodi 


I 


Newcomb 
6824 at 


Compac 
pine 


“an 


Distortion ir 
below 1°‘ 

frequency re 
1 db fron 
ven input né 
ophone, high 

pickup, 

pickup, 

put 


x) 


AUDIO CONTROL 
CENTER 

Brociner Electronics I 
tory, 344 E. 32 t., Ne 
36, N.Y. has 
Mark 30C dic 
It a self-powe 
that provide 
for 
or phonograph 
turnover and ro 
for record comper 
tinuously adjusta 


election of 


RADIO-ELECTRC 
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treble controls providing boost 
and cut, and a loudnéss control. 

Either of two phonograph in 
puts may be used. One is pro 
vided with a sharp-cutoff, high- 
pass filter of the feedback type 
for rumble suppression. An ad 
justable rear-panel control per 
mits correct termination of any 
pickup. A tape take-off 

mounted on the rear 


phono 
jack is 
apron. 

Negative feedback circuits re- 
duce IM distortion to less than 
0.1°% for outputs as high as 4 
volts. The output stage is a 
feedback type and has the low- 
mpedance feature of the con- 
ventional cathode follower, but 
with marked improvement in dis- 
tortion figures. 


JENSEN CABINETS 


Manufacturing Co., 
Laramie Ave., Chicago 
Ill., is making two back-loading 
cabinets for 12-inch (model 
BL-220) and 15-inch (model BL 
250) speakers. The cabinets have 
been designed with an eye to 


Jensen 
HHOl So 


mounting 


peaker 


MICROPHONE 
Electro-Voice, Inc., Buc 
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(Continued) 


dynamic microphone. 
used indoors and out- 
doors for public address, home 
recording, paging, and radio 
ami ate ur communications. 

e 623 can be used on a 
stand or in the hand. Its fre 
quency response is 60 to 11,000 
cycles, and its output level is 

55 db. 


RECTIFIER CHASSIS 


Sarkes Tarzian, Inc., 415 No. 
College Ave., Bloomington, Ind., 
is now making available to dis- 
tributors a simple conversion 
unit that when installed on a 
chassis will permit the use of 
the firm’s plug-in selenium rec 
tifiers. This simplifies replace- 
ment of rectifiers and elimi- 
nates removing the chassis and 
soldering 


purpose 
It can be 


FOUR-WAY TUBE TOOL 


General Cement Manufactur- 
ing Co., Rockford, IIL, has an- 
nounced a 4-in-l Tube Gadget 
made of plastic and rubber. This 
unbreakable tool has four func 

traightening for 7 

tube tube pulling, 
tapping. 


tion pin 
and %-pin 
and tube 


- ~ 


TUBE BRIGHTENER 
C-B-C Electronic Co., Ine., 
310 Callowhill St., Philadelphia 

announced a new 
ture-tube 


ore bri ht 
tubs 


er, ehathen 


vired, a de 


the 


the 


REPLACEMENT SYSTEM 
: Union 1 i $4 . 
\ Kee \ na 


) ) The 
with inner 





BUILD 15 RADIOS 


ONLY 


AT HOME $192 


With the New Improved 1955 
Progressive Radio “EDU-KIT” 


NOW INCLUDES 
HIGH FIDELITY, 
SIGNAL TRACER, and 
CODE OSCILLATOR 


@ ATTRACTIVELY GIFT PACKED 

e@ FREE SOLDERING IRON 

e@ NO ADDITIONAL PARTS NEEDED 

e@ EXCELLENT BACKGROUND FOR TV 

@ 10 DAY MONEY-BACK GUARANTEE 

@ SCHOOL INQUIRIES INVITED 

e@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS i. 


Edu-Kit 


qiing 


"“"EDU-KIT** 


The Progressive Radio 
bottom price 

of Radio Theory 

aina , nnpwiedge of basic Radio 
# ones nan sdio Ames: me atior 


sullen, us 


» will learn High Fidelity 
jef, you will receive a practical ba 
small price you pay 


THE KIT FOR EVERYONE 


The Prsere ssive Ra was 6 
who has a desi to learn “nad ro) The Kit has been 
and oid in all parts of the w erie it is not nec 
slightest back radi 

he ® 


n br 
times the 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio ee 
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Signal Traci 4S is clearly expt 
diaqrar i te ' 
The Prod ore ehive Radio 
efore you will build radio 
e the principle 


Te 
Tr ansm tte re, Ar 
on 105-125 Vv AC 


THE PROGRESSIVE RADIO * VEO KIT" 


You will + 
kits contain tube 
densers, mica conde 
fiers, tie 
e 


strips, coils 
very part that you 


°o “ 
pe “An Adapt for 
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LINN GT.. 


TROUBLE- + nya LESSONS 


Treubio~ oheoting and oor vi sing | are in 
ve 


TIVW 


FREE EXTRAS 

e@ ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING 
IRON TV BOOK @ RADIO TROUBLE-SHOOTING GUIDE 
CONSULTATION SERVICE @ QUIZZES @ F.C.C. TRAINING 


MAIL TODAY. 


AVQaol 


PROGRESSIVE “EDU-KITS” INC. 
1497 UNION AVE., Dept. RE-98, Brooklyn 11, N. Y.f 
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srated from the front 
plete with the outer 
that the hafts can cut ‘ A be. on meter 


the proper length Ther ie ‘ carrying ca 
’ In operati 


complete a iding ¢ coils, and linea 
4'e-inch, 100-1 roat r - shorted turn 


unit nap together 
The number of controls in the 4 disconnectec 


new yetem 1 li ‘ te the the picture tube and rted in- ‘ 
difference ir ré tances and to the tester | a ci adap a 
taper a total of 61 fronts and er cord, A second adi ‘ be 
65 rear instead of than mminect etw { ane ic- 

00 custo units. These t t t ( 

trol making 4,000 pe 

binatior will handle ar car 
bon dual replacement in TV now 
and the great majority of future 


unit including color, 
TV CHASSIS 


Walsco’ Electronics Corp 
$225 Exposition | e, | 
rele 18, Calif 
a new printed 

is, model Pt ; 
tubes. Using 
or alkalis ’ printed or ' 

Item to be protected with trips, the usu 

to 


to oils, greases, ordinary 


E-33 need only to be dipped in soldered conne 
the compound, permitted to d r reduced to onl 
and dry--a 15-minute opera The motor-dr 
Three coats an hour apart , J trol automaticall 
recommended for 110-220 l f . nel and lo« ; ir 


ire. The dielectric stret picture an 
is 1,200 to 1,500 volts pe ! ; : Only the vo 
knobs are expe 


INSULATING mil, the approximate thickn 


COMPOUND com oe 
Insl-X Sales Co., 26 Ritten TUBE TESTER 


house quare, Ardmore, Pa., ha Boland & Boyce, Inc., 256 
innounced a new dielectris Washington Ave., Belleville 4, FLYBACK TESTER 
ating NJ., has announced a new pic- TeleTest, Inc., 30-01 Linden 
teste ‘lace, Flu L.J., N.Y., has 

t ‘ y portable and 
tester which 


ou 


abrasion-resistant insu 
compound for tool and ¢ lip ture-tube and TV-receiver 
ment that checks all magnetically 
Designated E-33, the new com flected black-and-white o1 
pound j chemically inert vil tule under actual recel\ 


any 
not corrode or injure any equiy condition The model 701 fly 
ment to which it is applied, nor ture-tube tester is available ir icks as Vv owing if one 
will it be damaged | ex posure kit form or factory-wired. The mad i ‘ ech ‘ width 


All specifications given on these pages ore from manufocturer's dote. 





IDEAS that will help you to - Dinos 
MOVE AHEAD 


and MAKE MORE MONEY in 


ae WER. 
A FEW OF THE FEATURES you won't want to miss in next month's issue and po map gh dys Bee 


the issues ahead: “ng 
Please enter my subscription to RADIO-ELEC 


@ PICTURE TUBES—SAINTS OR SINNERS @ SERVICING LOG RECEIVERS 
; Se abe ; ‘ -_ alent ; B TRONICS as checked below under your NO 


S aan apace nr ~ npg RISK offer and send me as a free g 
e EMPLOYMENT IN ELECTRONICS ' COLOR TV SERVICING GUIDE 
@ WHAT! NO HIGH VOLTAGE? 


@ RELAY COMPUTER n TV ree 

‘ ptior ‘ ' ! PLEASE CHECK: 
@ DECIBEL MEASUREMENTS ° Mar her top notch fea One Year—12 big issues—$3.50 

ri . k ing , i (SAVING ME 85c over the single copy pr 


acl ancl ate 


\ i ; te techn u Or you may prefer 
@ FREE! VALUABLE COLOR TV SERVICING GUIDE (SAVING ME $5.05 over the single copy pr 
yours as o giff with your subscription to RADIO-ELECTRONICS 2 Yeors—24 big issues—$6.00 
(SAVING ME $2.10 over the single copy price) 


if you send payment NOW 
| enclose $..... Please bill me 





YOUR NO RISK GUARANTEE 


if at any time you do not feel that RADIO-ELECTRONICS is a 


NAME (Please Print Clearly) 


real help to you, just tell us so and we will promptly refund the ADDRESS 

unused portion of your subscription. You may keep the TV service 

guide as a gift. Fair enough? We want you to be the sole judge “ne 
4 


: - TRONICS 
DON'T MISS A SINGLE ISSUE—subscribe today and SAVE moner | yg BY A a 7 Y 
JUST GIVE THIS COUPON to your mogazine agent or mail it direct to us. RTE Sti lee Ps ee IEE 
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neah an oan co -TRAP.... highest 


with RIDER sooxs FRONT TO BACK RATIO 


of 5 major competitors! 





SOUND 


GUIDE TO AUDIO REPRODUCTION . 
by D. Fidelman whwduang the all channel 


‘ . 
@ to F smplanstion of the vopregustion of sound ™ SKYLINE IMPERIAL willl (oU2 
design, construction, assembly and testing of 
sound — and their components. Vatuabie 
echnicians, engineers, amateurs 


Soar Sas Weis BAST tees Sar ae AMAZING FRONT TO BACK RATIO 
HIGH FIDELITY SIMPLIFIED . TEST DATA 


by #1. DO. Weiler 


Story of en fidelity clearly told, easily understood 
d what to do NIGH FIDELITY 

of this 0 fulfills its 

include Acoustics; Simpte 

al Pa Basic Amplifier 

+ and a list of fief com 


aka ) pages ONLY $2.50 
HOW TO SERVICE TAPE RECORDERS 


by C. A. Tuthill 


complete tape recorder story practical, easy 
nderetand! Covers operation of recording heads 
mechanisms used by various manufac 

ed 






































techniques 
t up a tape recorder repair shop 


Soft cover. ONLY $2.90 









































SERVICING 
TV FIELD SERVICE MANUALS— 
Vols. 1 & 2 


edited by Harold Alsberg 
Finest practical data for in-the-home servicing 
' adjustments; front and rea | roducts Co of Chicago Edward F Horns Chief Enginees 
tuner and horizontal 
; key voltages; dial stringing: 
symptoms Spiral binding; books tre fi 


Crosiey, DuMont, 160 (Siam Sia") papes., iu 3000 WITNESSES AT GRAND DEBUT WATCH THE 


2°) pages 
resiey. 6 PATTORNS 
os oer Se GF “IMPERIAL” OUTPERFORM 4 MAJOR COMPETITORS! 
ype 8 cpcere ea ag ay Beige (Artone) 


, > mr ’ 
gutsina. Andrea, “Arvin “and Autematio, 328 or o HIER Side-by-side comparison test proves “Imperial” far superior at re 
jecting co-channel interference! 


+ BOOK OF TV TROUBLES— 


Vol. % Two competitors failed completely — pictures entirely blotted out 
by John F. Rider Laborotory Staff 


t of new Vv P or serves on how to 


re Tee Ue a Le 





Another two showed inferior pictures and much interference 


; Coming through with flying colors, the “Imperial” gave a clear picture 
sult i actual troubleshooting done in the 4 
fauity’’ picture tube pattern ittustration i 
iso waveforme (normal ond ehessne, | | i free of interference. 
include: Pulse-widtn Type Synchroguide) v2 
Detector—Stabilized Multivibrator; Phase Dis- 
cr nator—eine wave oscillator (Synchrotok); Phase h 
Detector—sine wave oscillator i ‘ reen. 
Zatostorcoing, wave, soqiliater.. ONLY $1.35 Full size 5000 square inch scree 


- th hout 
HOW TO USE TEST PROBES All aluminum — extra heavy throughou 


c ‘ ‘ bled 
by A. A. Ghirordi and R. G. Middleton zy Aacg 


i$? 
On'tv book of its kind! Written by two of the coun- oi 


oF teat “probes ised with VOM's, VIVIN's MODEL No. 701-CT $ 27 50 
“€ Srote; "Capacitance Divider Wigh-voliane Ave (2-bay, with “Co-Trap” screen) a 


Test Cable $ ding and Test-Circuit Load 
Fundamentals Resistive Circuit-tsolation Probe 
Probe'’) Compensated R-C (‘Low Capac: ‘ ” } 

) and Cathode Follower Circuit-tsolation MODEL No. 700-CT (4-bay, with "Co-Trap” screen) also available —$57 list 


Rectifying Probes for the VTVM: Demodu 


robes; index. Approx. (34 x a ) / 
NLY $2.90 UNFOLD ’ , f i 
e INE MEG. CO. 1652 Rockwell Ave., Cleveland 14, Ohio 
OBTAINING AND INTERPRETING TIGHTEN SKYL 
TEST SCOPE TRACES 


by John F. Rider 








rages 





t ' key to successful use of the oscitio 
« + v radio audio television transmitters 
everything about the meaning of ‘scope trace ' 
r than B00 waveforms! Typical Chapters e 
ton of Te Scope Traces; Sine & Complex 
. 4 Waveforms, Rectangular 
Saw-Tooth & Trapezoidal Waveforms ' mazingly powerfu ‘ vhile you wear it. 400 
& Integrated Waveforms Modulated m sn antenna, No con 
Response an Scope Controls; 
requency $cope ; Test Set-u ctlons needed t d, aerial, lamp, telephone 
Sig =x B12) pages, “Thus Soft cover. Tunes tu ‘ and with sharp selectivity 


ONLY $2.40 cn, bite, ceuaiete: ante! Sesalie Dae 
In Canada, all prices approximately 5% higher v Box 7400 
HUCKERT ELECTRONICS, (77..74°° 4 oc 


Buy these books from your jobber or book alway a QuM 
store NOW if not available thru these 


sources, write pea anit : ENDORSED BY THOUSANDS! te 
ENJOY 3 COLOR TELEVISION 


dant R/aer PUBLISHER, INC FILTER SCREEN NOW 


e 

mins Steet. Mew York 12 8 7 Changes dull eye straining biack and white pictures 
n Canoda. aport ! into beautiful color tones. Seconds to attach ee tools @ today for 
ips eliminate glare and snow in fring 


te t yatem 
mr dire Send » for screen size up to 16 
. $1 S50 2 32 2: s | 
- w - y o nce *) er | 
Satisfaction guaranteed nquiries from dealers | 
welcomed 


Zingo Products, Johnstown 13, New York | | 4701 Sheridan Rd., Dept. RC, Chicago 40, It. 
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ave You Spent 


$2,000.00 
n Instruments? 


t is often claimed 
that a radio-TV 
iceman needs more 
than $2,000 worth of 
instruments in order 
to do good work! 

But does he? 

The 


serTyv- 


answer is: 
NOT if he really 

knows about instru- 

ments and how to use 

them fully and right! 

Actually, it’s read- 

ily possible to do good 

work with only a com- 

paratively few instru- 

ments...and it’s easy 

Electronic to put old instruments 
to new uses. It’s possible 


Test to work lots better and 
faster by knowing exact- 
Instruments Mle ee ore Gh orapes 


ly how and where to use 

instruments - And here at 

by last is a book that really 

Suis ©. Turner wives the instrument know!l- 

edge of this kind that every 

254 pages radio-TV man, amateur and 
171) illus 


experimenter needs 
Price $4.00 SAVE MONEY! WORK 


BETTER AND FASTER! 

BASIC ELECTRONIC 
TEST INSTRUMENTS is a 
complete working wuide 
Over 60 types from the old 
standbys to the newest in- 
struments are fully described, 
Their are clearly ex- 
plained Work-saving 
ing short are shown. 
Clear details tell how to 
modernize old instruments 
for new uses and greater effi- 
ciency. Time-saving “tricks” 
help you get more out of in- 
struments than you may 
thought possible And 
learn to evaluate in- 
strument readings fast and 
accurately ! 


THE BOOK 
THAT HELPS 
you... 

. save money 
on instruments 


...do better 
work with fewer 
instruments 


uses 
test- 


cuts 


. put old in- 
struments to new 
uses have 

you 


. modernize old 
instruments 


GOODBYE TO INSTRUMENT 
GUESSWORK! 


Here are just a few of the 
instruments covered: Current 
& Voltage Meters ; Ohmmeters ; 
V-O-M's; Voltmeters 
Power Meters; Impedance Me- 
ters; Capacitor Checkers; In- 
ductance Checkers; Grid-dip 
Oscillators ; Special - purpose 
Bridges; Oscilloscopes; R - F 
Test Oscillators; Signal Gen- 
erators ; Audio Oscillators ; R-F 
and A-F Measuring Devices 
Signal Tracers; Tube Testers: 
TV Sweep & Marker 
ators; Linearity Pattern Gen- 
erators ; Distortion Meters; 
Square- Wave Generators 
and dozens more. Use coupon. 


10-DAY FREE EXAMINATION 


cor—-_ ea ae ae ae 


Dept. RE-114, RINEHART & CO., INC. ! 
| 


Gener- 


232 Madison Ave., New York 16, N. Y. 

Sure, I'm interested in saving on instru- 
ments, so send Turner's BASIC ELECTRON. 
ICS TEST INSTRUMENTS on 10-day ap- 
proval, In 10 days I will either send you 
$4.00 plus postage or return book postpaid 
and owe nothing. 


Name 
Address 
City, Zone, State 
Price 84.40 ah orde 


OV TSIDE USA ; 


Woney refunded if book is returned in 10 days 


| 
| 
| 
| 
! 
! 
1 
| 
| 
| 
ot 
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A.F. LEVEL 


I would like to have the circuit of a 
6E5 or similar tube as an output level 
indicator for audio amplifiers and differ- 
Fw Bes 


Cen- 


ent types of recorders.—E., 
tral Islip, N.Y. 


The circuit of a simple level indicator 
is shown. A portion of the signal volt- 
age in the plate circuit of the output 
stage is rectified and used as negative 
bias on the indicator tube. The rectifier 
may be a germanium diode or any con- 
venient vacuum tube. 


Coupling capacitor C should have a 





INDICATOR 

rating of at least 600, preferably 1,006 
or 1,500 volts. Use the largest 
of capacitance that you without 


value 


can 


ah 


AAAA 








noticeably reducing high-frequency re- 
sponse. 


QUICK-HEATING INTERCOM 


I want to construct an intercom “using 
battery type tubes so it can be turned 
off until needed and yet be ready for 
operation as soon as a switch is thrown. 
I would like to use a 1H5-GT and push- 
pull 305-GT’s or equivalents and want 
the station to be able 
or preferably originate a call to 
master.—F.. G. M., Billings, Mont. 


to signal 
the 


remote 


This circuit is a modification of one 
that appeared in the September, 1948, 
issue, now out of print. With it the 
remote station originates a call by 
pressing a push-button or normally open 
lever switch. This switch operates a 
6-volt d.c. relay whose contacts connect 
one side of the line to the filament and 


plate supply rectifier. 

A 384 and 3Q4 are used in push-pull 
to simplify the problem of supplying 
bias. The grid bias is the voltage dif 
ference between the control grid 
the negative end of the filament (pin 
1). Pin 1 of the 3S4 is about 7.5 volts 
above ground and pin 1 of the 3Q4 is 
about 4.5 volts above ground, so both 
have correct bias. 

There is a slight difference in the 
optimum plate load impedances of the 
384 and 3Q4 but this should not affect 
the quality or output. Signal voltage 
for the grid of the 3S4 is obtained from 
the screen circuit of the 3Q4. For opti 
mum performance you can vary the 
value of the 3Q4 screen for 


and 


resistor 
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6 VOLT BATTERY SOLDERING 
IRON AND WELDER 


APPROX 
200 TO 
300 waTTs 





U.S. Army release. Brand New—Never Used 
Fully Guaranteed. This soldering iron can be 
used to solder or weld when connected to any 
six-volt storage battery. Uses approximately 200 
to 500 watts. The high intensity arc created be- 
tween the metal to be soldered and the carbon 
electrode (carbons supplied free with iron) can 
be used to heat tin or aluminum solder, Suitable 
also for light brazing and spot welding. Arc can 
be used for melting metals, cutting holes and 
soldering seams in chassis. Also useful for ana- 
lyzing metals and minerals 











Battery soldering iron outfit includes 2 carbons, 

3 heavy duty spring clips, 2 pieces ft. heavy 

duty wire cable. (Battery not i cluded 

ideal for use where current 

available Ship wt. 4 ibs | 95 

ITEM NO. 126 

UNUSUAL BUY Shp. Chgs. 40¢) 

POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole AC. induc- 

tion motor. 1§ watts 3000 rpm 
3°02""1%4"; 4 mounting studs; 
%" shaft, 3/16” diameter; 110- 
120 volts, 50-60 cycles AC 
only. When geared down. this 
unit can operate an |8” turn- 
table with a 200 ib. dead 
weight. Use it for fans, dis- 
plays, on and other pur- 
poses ip wt. 2 Ibs. 

ITEM NO. ta? . $2.45 
UNUSUAL BUY (Shp. Chqs. 35¢) 

WATTHOUR METER 

Leading makes—recon- 

ditioned. Ideal for 

trailer parks 100-110 

volts, 60 cycles, 2-wire 

A.C.5 amp. Heavy met- 

al case B'/,” « 6'/,” x §”. 

Easy to install. Ship. 

wt. 14 Ibs. 

item No. 33 $4.50 

NOW ONLY (Shp. Chgs. $1.25) 

WESTERN ELECTRIC BREAST MIKE 
Lightweight | Ib. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2-way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
ag ee finish 
hi wt. ibs. 
iTeM WO. 152 $1.98 





NEW LOW PRICE (Shp. Chgs. 32¢) 


AMAZING BLACK LIGHT 


250-watt uitra-violet light 
source. Makes fluorescent 
articles giow in the dark. 
Fits any lamp socket. For 
experimenticg, entertaining 
. lighting effects 
hip. wt. 2 Ibs. 

item NO. 87 $2.45 
A SAVING AT (Shp. Chos. 35¢) 


250 POWER TELESCOPE LENS KIT 


Make your own high powered 6 ft. telescope! 
Kit contains 2” diam., 75” focal length, ground 
and polished objective 


az. lens and necessary eye 
—— pieces. Magnifies 50x to 
e 4 — Full instructions. 
ip. wt. | Ib 
ITEM NO. 123 $2.95 
YOU SAVE AT (enp. Chgs. 10¢) 
HUDSON SPECIALTIES CO. 
25 West Broadway, Dept. RE-11-54 
— York 7, N. Y. 
enclosing full remittance for sae circled below. 
(Be sure to include shipping charges 
OR, my of "ponte of s ron balance C.0.D 
viInNiIMUM 0.0. ORDER $5.00. 








C.0.D. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT 


INCLUDE SHIPPING CHARGES. 
Circle Items Wanted 
av 447 





GOODLINE 


is Virgin 
POLYETHYLENE 


Now- SILICONE “WETPRUF’® 
PROCESSED, ANOTHER GOODLINE 
FIRST, Extends useful wet service 
much as 400% 


life as 


ALL GOODLINE Low Il Television 
Transmission Lines are now 


SILICONE PROCESSED to repel m 
AT NO INCREASE IN COST TO YOU, 


espec ially 


oisture 


Your distributor has these SILICONE 
PROCESSED, WATER REPELLENT GOOD- 
LINE TRANSMISSION LINES in stock 
now — ready for you 

Ask for them by name. Insist 
genuine GOODLINE ‘*‘WETPRUF” TELE- 
VISION LINES. 


on these 


GOODLINE AIRLEAD — 733 GA & 737 GA GOODLINE HOLO — 801 GH 


GOODLINE SHEATHLEED — 812 GS & 823 GS 


GOODLINE TELEAD 


ALSO THE ECONOMY NON-SILICONE GOODLINE ANGELUS 


*IT‘S EASY TO TELL IF IT’S “SGENUINE GOODLINE”’ All Don Good Television 
Leadlines are Quickly Identified By The Blue and Yellow Reel 


ALL GOODLINE TELEVISION TRANSMISSION LINES ARE PURE VIRGIN 
POLYETHYLENE ESPECIALLY COMPOUNDED FOR LONG SERVICE LIFE. 


Send coupon NOW! 

Get samples “in your hands” 
—you'll realize why 

Don Good Products make 
the finest television 
reception possible. 


SOLD BY LEADING 
JOBBERS & DEALERS 





1-20 
DON GOOD, INC 
1014 Fair Oaks Ave., So. Pasadena, Calif. 


Please rush Samples and Complete Infor- 
mation covering Don Good Products 


Name 
Street 


City State 








eer ewe eee eee ee wee ewe weeecacd 
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Floritone EXTENSION SPEAKER 
“CONTROL AT YOUR FINGERTIPS” 


The extra “personal’’ speaker 
for your TV a must” for 
the “hard of hearing” and 
the utmost in luxurious lis- 
tening pleasure for every TV 
or radio owner. 4 in 1 switch 
peaker both 
speakers or shuts off sound 
Easily installed and lists for 
only $14.95. 


i 


a 


SAMPLE 


$10-° 


controls either 


Dealers and distributors, write 
for liberal discount informa- 


tion. (Dept. 


SOOTIN’S, INC. 


321 NW 3rd Ave., Miami 36, Fila. 








UHF COIL BOARDS 


(Standard ¢ 
$9.50. 
r OK 


(Minimurr order 


@ Small tot 
bervicemer y eal buy w e they last! 
CHANNELS (Types 9, K, F/G) 
14 
20 
21 i 
@ Enclose check with order No C.O0.D.'s 
one & Pacific Mercury Sales Corp. 
8345 Hoyvenhurst Ave. 
Sepulveda, Calif. 





mene 








INVALUABLE GUIDES 
Specialized Servicing 


FOR 


NEW VOLUME 4 


Covers 50 chassis (62 models produced 
during 1953. Complete coverage includes 
schematics, chassis photo views, re- 
placement parts data, service hints, ete. 
{48 pages. &', x Ll 

Order AR-4. Only $3.00 
Vol. 3. Covers 47 chassis (80 models) pro- 
duced in 1950, 1951, 1952 
8'. « 11". Order AR-3 Only 
Vol. 2. Covers 60 chassis (90 models) pro- 
duced in 1948, 1949, 1950. 288 pages. 
Order AR-2. Only 

Vol. 1. Covers 100 models made from 1946 
to 1949. 396 pages 
Order AR-1. Only 


288 poges. 


coccce $4.99 


AUDIO 
AMPLIFIERS 


Hina, 


NEW VOLUME 5 
Covers 37 amplifiers, 12 preamplifiers 
and 14 tuners made in 1952, 1953, Com- 
plete analysis based on lab study: circuit 
diagrams, chassis 
data, full coverage. 352 page 5x1 


Order AA-5. Only $3.95 
Vol. 4. Covers 75 amplifiers and tuners made 
in 1951, 1952. 352 pages; 8% x 11 
Order RAE. Only cccccccccccseccQaee 
Vol. 3. Covers 50 amplifiers and 22 tuners 
made in 1950. 352 pages, 82 x 11 

Order AA-3. Only 

Vol. 2. Covers 104 amplifiers and 12 tuners 
made in 1949. 368 pages, 82 x 11 
Order AA-2, Only..... 


photo Views parts 


NC. 


Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Ine., 


2205 East 46th St., Indianapolis 5, Ind 


enclosed. Send f wing books 
] AR-2 0 5 [) AA-3 


0 Ar-1 0 


Address.ceecees 


City.. , 
J ry pr iced ’ ght y highe 
Lowe ite US.A. priced slightly higher) | 
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QUESTION BOX 


equal ignal voltages on the 
grids. 

When putting the unit into opera 
for the first time, set the 3,000 
25-watt resistor so its full resistan 
in the circuit. Then gradually 
the resistance until there is 9 
between pin 7 of the 384 and 
B-minus bus. 

If the 
together, you can use standard ohm 
PM speakers. Tl may be a 25,000-ohm 
plate-to-voice-coil transformer with the 


stations are reasonably 


primary in the grid circuit and T2 a 
tandard output transformer to 
the speakers to a plate-to-plate imped 
25,000 ohms. If the run 
between stations is fairly long 
10-50-ohm speakers and output 

put transformers to match. T: 
6.5-volt filament transformer. 


maten 


ance of about 


AMPLIFIER CONVERSION 
I like the 


performance of the 


| cost amplifier in the Question R 


the February, 1954, so l’d lil 


construct another using push pu por 


issue, 


| amplifiers for more output. Please 


the necessary circuit change g. R. B. 


Tacloban, Leyte, P. 1. 


Push-pull power amplifiers with three 
different methods of phase inve 
shown. The diagram at a is self 
atory. It shows the tone contro! 
vacuum-tube phase inverter. 
The circuits at b and ¢€ use 
inversion. The tone contro! 
Point A is a common 


phase 
not shown. 





t t f ] t Question 
Box, Radio-Electronics, 25 West Broadway, 
New York 7, N.Y. 











ence on the three diagrams. In ci: 
b, the input 
the grid V1. Its screen current varies 
input 


signal is fed directly to 
about 7 ma between zero 
full-signal input and produces an out- 
of-phase audio voltage across the 1,800- 
ohm screen resistor. This voltage i 
tapped off and fed to the control 
V2. For best results, adjust the 
of the screen resistor for equal 
voltages on the control grids 


rid of 


produces pha e in- 
action. The 


The circuit at ¢ 
version by autotransforme: 
signal on the grid of V1 flows to ground 
through the upper half of the 
choke and produces an_ out-of-phase 
voltage of equal amplitude in the lower 
half to drive V2. 

The choke should be a center-tapped 


audio 


| type with an inductance of at least 10 


You can use the 
transformer that is 


henries. 
push-pull output 
designed to work with a plate-to-plate 
load of about 14,000 ohms. 

The power-supply 


primary of a 


requirements are 


arkay kits 


y 


world's finest radio, phono V 


hifi ac/dc amplifier - 


orkoy kit model A-5: A high-fidelit 
amplifier kit featuring a new ve 
pull output circuit plus a spe 

. eutout 


$9.95 


Hi-Fi at Lowest Price 


ac/dc radio kit 


arkay kit model 
S-5E New §-tut 
superhet. kit des 

for adic 

and 

cludes 

instr 

1600 

with 

nut bak te 


Fun to assemble 


Build this Quality Radio Yourself $14.95 


° ° 
hi-fi pre-amp kit 

arkay kit model PA-3: 

Complete compensation «. 

for LP, NARTB AES 

and early 78 RPM re 

ords. Kit also may be 

used as a control unit 

for custom hi-fi insta 

lations. Includes bass 

and treble control and conta 

roll-off switch positions: 3 

are used to gixe maximum 

performance always. 


10 watt hi-fi amplifier kit 


arkay kit model A-1C 


4. 8, 16 ohms: negative 
db below rated output 
Complete with tubes 


hi-fi amplifier 
with built-in pre-amp 
arkny kit model FL-10: 


A striking new design — 
with physical dimen © ~, 

and style for use \ 

shelf or corner 

elaborate of a @ 

expensive enclosures ) * o 
Specifications: same as 
model A-10 (above 
Stylized Unit that needs No Cabinet 


$27.95 


Write today for new catalog including 
arkay line of radio. TV. phonograpt 
and test equipment kits 


the world's finest kits 


RADIO KITS, INC 
arkay 120 Cedar Street 


BEckmen 3-660 New York 6, N.Y 
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Continued 
(Couime’) PPI lula hil 


BEST!..- SUEY 


/ TAKES ALL 

' POPULAR LINES! 

RUBBER GROMMET 
SEALS OUT 
MOISTURE! A 


‘POLYSTYRENE 
| THRU-OUT! FULL 
1/8" THICK WALL 
~ BEST FOR UHF, 


VHF, COLOR / 


CONVENIENT | 

LOW LOSS SOCKET | 
MAY BE INSTALLED ee 

ON INSIDE PLATE | Cat. No. 625 Cat. No. 625-PK | 

| 

| 

| 


MOSLEY WALL-THRU, WALL-THRU, with 
Universal TV Socket 
& mating Plug 


_List Price $1.95 List Price $3.00 


in brown or ivory. 


Write for free copy of MOSLEY Con- | 7 . 
densed Catalog, Form D-1. Tells — A Word Of Caution! 


B i i 
How ToMake More/nstailation Profits! ecause there are numerous imitations, similor in 
| appearance to the popular Wall-Thru, the TV In- 


| staller is cautioned to ask for the Ori ginal MOS- 
Bh. A | LEY Wall-Theu — by name! 
Oss. Big For Quality, Value, Practical Design insist 
upon the MOSLEY Woall-Thru Another PRE- 
nyse | RER  en 
ST. Louis 14, MISSOURI Reet 





GET INTO THE 
HI-Fi PROFIT PICTURE 


doubled by the addition of the eal tS 


nd H6Y6-G, so the power transformer ba by 
suld be able to suppl | ) 


be upply at least 160 . . 
Radio Thirty-five Dears Ago | with 


v 
In Gernsback Publications y / é} N ationally-advertised 


| 
HUGO GERNSBACK }: 
Founder x 4 asy to-sell 


Moder Electrics ar 1908 \ / \ . 
Wirele Assuciatio ri merica 4 \ \ 
Electrical Experime ter ‘3 sic ‘Ay ns WA onderfuilly 1e% If ned 
Televisio niece 1927 / ( 4 
Short: Wave Craft 1930 ~ I ompetitively priced 
Televisio ews 9 n mA 
ia ace a were ob x € ) peration illy-advanced 
TRICAL EXPERIMENTER. on fle tor. interest 
ce " WMiherchandised to the hilt 
In November, 1920 Science ; / (( 
and Invention (formerly 2 ] > rilliantly engineered 
Electrical Experimenter]) : 
P SERIES. D AMPLIFIERS 


























he Belin System of Telephot: 
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A New Champion! 
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* Outperforms all other molded 
tubulars in humidity tests! 

* Stands up under temperatures 
up to 100°C, 


* You get more for your dollar 
with this premium tubular de- 
signed and built especially for 
replacement needs, with 
“better-than-the-original” 
performance! 


tops in the 
field of 
molded tubular 
capacitors 


i (0's 


Vv, 


/ 
‘ 


* Ask your C-D jobber about the 
special “Cub-Kit”! 


* oe 7 d 


-D dis- 
pages 
book. 
Dept. 
Elec- 
Plainfield, 


For the name of your ¢ 
tributor, see the yellow 
of your classified phone 
Write for Catalog to 
RC-114, Cornell-Dubilier 
tric Corp., South 
N. J. 


CONSISTENTLY DEPENDABLE 


CORNELL-DUBILIER 


There are more C-D capacitors in use te 


PLANTS 1% SOUTH PLAINFIELD NEW JERSEY: NEW BEDFORD. WORCESTER AND CAmMBRID 


CUUSETTS; PROVIDENCE AND HOPE VALLEY. RHODE I5L4 
ABD FUGUAT SPRINGS. NORTH CAROLINA. SUBSIDIARY BA 


ND, INDIANAPOLIS 


day than any other make. 


OGE MASSA- 
INDIANA, SANFORD 
OiART CORPORATION. CLEVELAND. OnIO 











BUY DIRECT 
MANUFACTURER TO DEALER 


ANTENNAS-INSTALLATION 
HARDWARE AND ACCESSORIES 
WRITE FOR CATALOG 


rape 


P.O. BOX 68 
McHENRY, ILL. 





| Scope v h.f 








RADIO CONTROLLED 


Garage Door 
Operating Mechanism ‘94 
P. E. HAWKINS CO. 


Write for Information 
ii) Prospect Kansas City 24, Mc 











THE BOOSTER BUY OF THE YEAR 


Famous Masco TVB 
“Cascadian” Booster 
formerly $42.50 now $19.50. 
Dealer discount available 


ELCRAFT ELECTRONICS 
2-28 49 St., L.1.C. 3, 
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Merchandising and Promotion 
General Cement Manufacturing Co., 

Rockford, Il., is planning to launch 

stepped-up advertising and 

al campaign next year i: 


omotio! 


elebratio! 


artwork 
executives 


Art director D. Rice points out 
details to General Cement 


25th 
January 6, 


anniversary 
1955. Paul J 
the company 
agency, is working out 
the campaign. 
Pyramid Electric Co., 
N. J., developed a new 6 
tory record and interchange 
for distributors who handle 
tors. The chart gives Py: 
for capacitors mar 
other companies as well 
Radio City Products, EF 
signed a new point-of 
aid distributors in promot 
of its recently issued 
multitester. 
Manufacturing 
now packagin 
u.h.f. indoor 
a colorful new container 
also announced that 
engineer, Carpenter 
&7,000 miles during the 
ducting antenna tests 
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lent 
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versal 
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BUSINESS (continued) 
throughout the U. S. and Canada. JFD 
will continue this informative program 
to aid distributors and dealers in selling 
its products. 


RCA Tube Division, Harrison, N.J., 


announced a new parts inventory plan 
for service technicians to aid in the 
promotion of the use of replacement 
parts for its 45-r.p.m. Victrola phono- 
yvraphs. 





Calendar of Events 


Polytechnic Institute of Brooklyn Sym- 
posium on Modern Advances in Microwave 
Techniques, November &-10, Auditorium of 
1e «6Engineering Societies Building, New 
York, N. Y. 

Audio Fair, Los Angeles, February 10-12, 
Alexandria Hotel, Los Angeles, Calif. 











Business Briefs 


Alliance Manufacturing Co., Alli- 
ance, Ohio, manufacturer of the Tenna 
Rotor antenna rotor and Lift-A-Door 
automatic garage door operator, en- 
tered a new field with the introduction 
of its Triceptor line of all-channel an- 
tennas. John Bentia, Alliance executive 
vice-president, stated that the company 
is presently featuring its Monolober 
model in single or double bay. 


Sylvania Electric Products, New 
York City, launched a new promotional 
program for West Coast distributors 
of its renewal tubes. The campaign, in- 
tended to help service technicians cut 
down on call backs, includes the intro- 
duction among new tube types of Syl- 
vania’s 5U4-GB and 6BQ6-GTA tubes. 


Raytheon’s Receiving and Cathode 
Ray Division has announced to _ its 
industrial tube distributors a price re- 
duction on its popular type CK722 tran- 
sistor, according to F. E. Anderson, 
distributor sales manager. Effective 
September 1, 1954, users may purchase 
this popular Raytheon type transistor 
for $3.5 
New Plants and Expansions 

Ward Products Corp., Cleveland, 
Ohio, established a new antenna re- 
search laboratory in Ashtabula, Ohio, 
for the design and testing of TV and 
automobile antennas. 


RCA Tube Division, Harrison, N. J., 
has set up ten new warehouses stra- 
tegically located throughout the U. S. 
for the distribution of its radio and in- 
dustrial batteries. Batteries were for- 
merly warehoused with other RCA 
products. The new program will speed 
delivery to battery distributors. 


Erie Resistor Corp., Erie, Pa., an 
nounced that two of its subsidiaries had 
opened new enlarged plants: Erie Re 
sistor Ltd. of Canada, in Trenton, On- 
tario, Canada, and Fryling Electric 
Products in Holly Springs, Miss. 

Lowell Manufacturing Co., St. Louis, 
Mo., opened an additional plant directly 
east of its present plant. The company 
manufactures low-level sound equip- 
ment. 


Blonder-Tongue Laboratories, West- 
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“BIG SAVINGS FOR YOU" 


ust Out! 
First Time Anywhere 
Larrel’s 
» “made ‘expreesty for E-Z TV REPAIR ¢ GuIve 


Your Tv ser: 





this new impl ‘lt 
for ist your 
h 


}PRVARLE CXPRTWAY FOR voyeur 


NEW KIT supersensitive 200 = wm 
2 STATION INTERCOMMUNI. © fern ) 
CATIONS SYSTEM—Kit 5] 995 


This Guide Has Betn Prepared Only ber 
Your Set 


Larre! Electrcmics Inc 








Wired 


Just out! 
hand 
Complete 


Newest Flashlight wa { with 


o y btry. & 
BROW-LITE ose ay z 
Frees Both Hands for repair Adjustable to any . $4.98 
eins WORLIYS MOST bey LASH 1 
Liaie 
& bull 


Electronic CODE OSCILLATOR KIT 
ac ee _ apogee etre 


Phono Oscillator 


NEW SAVINGS! 
NOT A KiT! ° 
Wirele p ‘ &2:@ 
for crystal pick tr PHONO AMPLIFIER 


NOT A KIT 


Hiner scan be. set" an lena ev Pia spent 8 $2.08 im ime ce S29 


Interna 
With complete set d 
KIT each °1: 38 4 vo $3.98 ay $4.45 





3-Way 
Portable 
RADIO 
KIT 


Ac/pDc 
Batteries 


TERRIFIC 
VALUE! 








NEW 


“ 


nag Sy ope $7.95 Biss Siar 13% 
Ir le t ' y 
Sit ede: ies $3.25 BATTERY KIT: ,,. $2.59 


PRECISION WIRE WOUND ; .t nget 

RECISION : 

RESISTOR KIT fp Mess eee ts tae 6-TUBE RADIO KIT 
ohmages . . . with pla the Bt a % 


ists of 50—1 Witkor car 
different Une 
transpar ‘ 
SELENIUM RECTIFIERS ot 
Standard high grade makes (Federal art 
‘ st any ce ‘ rbrruagee Py Sarkes-Tarzian etc.) at great savings —_, 
resistor retaif® for abou Se ’ $ 541) 300 Ma $1.19 b y 
68 | 350 Ma 1.33 , yp 56.95 
1.191400 Ma 1.52 
DEDUCT 10% on orders of 25 of more 
—may be assorted 


Terrific Cash Saver! 


Kit of 50...... only $9.45 


Special Savings CRYSTAL DIODES TERMS: A york 4 


IN34 $ .55 : te ! i 
IN34A 65 N48 $ .45 20% dey Cob y TODAY FOR 
IN47W.E. 1.25 N64 45 NEW FREE CATALAN 


154 Greenwich St 
EDLIE Electronics _ 


DI 9-3143 
York 6. N.Y 





HERSHE, coco. BIGGEST BUYS! 


OiL COND. 


MED VDC PRICE 


.05 3000 38 
05 7300 2.29 
.1 4000 1.29 

1.75 


2.49 
1.75 
1.49 
2.49 
2.95 
4.95 


FIL. TRANSFORMER 
PRI. NI7V. 60 cyde 


251 75iome 


$4.95 


SIZE: S%6'' x Sig’ x S14" H. 


TRANSFORMER 
P.P.6L6'S 25 watt 


saandbeaitiaiy 


aNN--———-> 
SSSISBEELS 


: 


Sidetone 15 to 
15,000 cy. flat. 


NOVEMBER SPECIALS 


A ign tion Coil Pri 
45.0 Vv. Ideal 
B—Full Wave 4.2% 75MA 


Hattery 


vet Adapter we 
I se with 


HI-LO ANTENNAS 
Outdoor improved Model 
K 2" Aluminum-Seamiess 
Tubing with 1'4"-5 Foot 
Mast and Roof Mount. 
Buy Now and Seve. 


Complete SHE Ea. 


Damp. Sec 
v .omp 
5% 2 6%H 


HEL io co. 


O%« 


ww HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 

2 VOLS 6 COMPLETE *| o 
le Pav ony § mo. 
AUDELS T.V.-RADIO 
SERVICE LIBRARY — 
Highly Endorsed 1001 
Facts— Over 1552 Pages — 
625 Illustrations, Diagrams 
of Parts. Presents Impor- 
tant Subjects of edeon 
Radio, Television, Indus- 
trial Electronics, F.M., Pub- 
lic Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Pick-Ups, ete, 

iT PAYS TO KNOW! 
The Basic Principles— 
Construction— Installation 
Operation — Repairs — 
Trouble Shooting. Shows 
How to get Sharp, Clear 
T.V. Pictures, Install Aeri- 
als— How to Test. Explains 
Color Systems, Methods of 
Conversion, Terms, etc. In- 
cludes : ou Dai Fre- 
quency ) Valu- 
able for Quick Mi ady Ref- 
erence & Home Study. Tells How to Solve T.V, 
& Radio Troubles—Answers Your Questions, 

Get this information for Yourself. 
7 DAY TEST—ASK TO SEE iT! 


ew--------MAIL ORDER---------- 
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DUAL 4-1000 
2x4 600 3.95 
13.5 220 vac. 1.95 
vec. 95 


PAPER CAN 


1 KW ANT. CHANGEOVER 


RELAY 


Tt VAC 
60 Cycle 


15 Amp 
2500 Volt 
D.P.D.T. 


$995 


BUTTERFLY CONDENSERS 





CHOKE SPECIALS! 
DUAL 4.5 120MA 

45 70MA.. 
DUAL 1H 400MA. . 


15H SOMA 385 OHM... 
2-71. Swinging SSOMA 


24000 3 149 

117 110 vac. 1.45 

PHOTO-FLASH 
SPECIAL! 


TYPE A106 = mC - 
Antenna Ty 
we 8-300 1000 me 
ses J68AS tube 
ree C—300 1000 mC 
Clip for Xtal Det 
TYPE D—135.485 mC 


your 
CHOICE 


$495 


MODULATION and DRIVER 
TRANSFORMERS 


$495 \, 


Modulation 
trans. 815 Class 
AB2 56 Watt 
DRIVER, 6SN7 
to Modulator. 


VIBRATOR SUPPLIES 
PE 117C YOUR CHOICE 
' " 6 of 12V OC te Su 
Cease Mass Fewer 9" 
PE 204C 
Moi Li 150 a ie Supply Fil 
ohms. Attn, CAP. "1. Animas 


aan? GRAND RIVER 


18 chigan 


Phone TY 8-9400 


NEW! 
completely assembled 


6.and 12 VOLT 
DC POWER SUPPLY 


Model 


D-612 
ONLY 
$3995 


at a comparable KIT PRICE 


0 to 8, 0 to 16v. completely variable; 0 
to 10 amps. at 12v. continuous. Operates 
all auto radios. For relays, low voltage 
devices, battery charging, etc. Less than 
5% ripple over rated ranges. Withstands 
high voltages. 


MODEL “B’ FILTERED DC 

POWER SUPPLY 
For testing, servicing, operating low 
power 2-way mobile auto radios. | Mo- 
del “B’ delivers 6v. at 20 amps. 2 
Model “B's” in parallel deliver 6v. at 20 
amps. $49.80 
MODEL “’S” Converts Battery Radios 
to AC AlLlL-Electric 
hum-free reception from any 
1Yov., 4 to 6-tube battery radio using 
115-volt, 50-60 cycle source. Fits battery 
space. Guaranteed three years $11.10 
Write for details or ask EPL representative 


ELECTRO PRODUCTS LABORATORIES 


4501-Ra N. Ravenswood Ave., Chicago 40, III. 
Caneda: Atlas Radio Corp., Ltd., Toronto 


Assures 








BUSINESS (continued) 


field, N. J., has expanded its productior 
facilities with the opening of : 
plant. Production Manager Arthur 
Janus heads factory The 
company also announced an increase in 
its personnel. 


econd 


operation 


Raytheon Manufacturing Co. 
its New York offices to larger qua) 
at 589 Fifth Ave., New York. TI 
conducts functions of the 
pany’s international operations 
ment and receiving and 
tube 


sales 


sales, 
sales. 


Permoflux Corp., Chicago, moved it 
Distributor Division to new quarters a 
2835 No. Kedzie Ave. The move con 
centrates the division’s various fun 
tions in one building to permit better 
and faster service to its distributors. 


+ 


General Electric plans to establish a 
new electron tube development labora- 
tory on Stanford University land in 
Palo Alto, Calif. The new laboratory 
will concentrate on developing and ex 
ploring the application of microwave 
electron tubes. It will be under the di 
rection of H. R. Oldfield, Jr., forme: 
manager of the G-E Advanced Fle 
tronics Center at Cornell University 


National Co., Malden and Melrose 
Mass., established a New Products De- 
partment which will be managed by 
Robert J. Caldwell, formerly of High 
Voltage Engineering Corp. The 
pany also revealed plans to doublk 
research and engineering facilities 


com- 


its 


moved to 15 
N. Y. 

Telematic Industries is now located in 
larger quarters at 16 Howard Ave., 


Brooklyn, m Be 


Fanon Electric Co. 
South Road, Jamaica, 


Business briefs 


using 


pee ad 


Admiral Corp., Chicago, is 
“automation”—the use of high 
robot machines—to assemble 
matically part of the chassis in its new 
line of TV sets. 


NEDA held a banquet and it 
nual general membership meeting in 
conjunction with the regional 
tional seminar for parts distributors 
the Baker Hotel in Dallas. 


auto- 


an- 


educa- 


at 


, Gramer-Halldorson Transformer 
Corp., Chicago, recently held a 
meeting via a 20-station nation-wide 
telephone hookup during which J. M 
Blacklidge, president of the corporation, 
addressed his entire sales force in 
sections of the country. C. A. Hansen, 
Distributor Division sales manager, 
also addressed the reps. 


sales 


all 


. JFD Manufacturing Co., Brooklyn, 
N. Y., was issued a U. S. design patent 
for its Pal line of standoff insulators. 


. Capitol Radio Engineering Institute, 
Washington, D. C., was authorized by 
the District of Columbia Board of Edu 
cation to confer the degree of Associat« 
in Applied Science to resident schoo! 
graduates who complete a specialized 
course now being offered. END 


RADIO-ELECTRONICS 








ELECTRIC 
COMPANY 


VIDEO 
TUBES 


AT WHOLESALE 
100% GUARANTEED 
BRANDED! % SAME DAY SERVICE! 


6BD5 _ Se 
6BE6 a 
6BG6 ee 
6BHE.. Ae 
6Bd6 — 
6BK7...... W2ALS..... 
__ 12AT6 
6BNG6..... 12AT7 
6BQ6..... 12AU6 
6897 7 

6BYSG 

6B2Z7 


0 
1ITL7GT 
11723 
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29 
49 
59 
79 
29 
29 
39 
29 
49 
49 
59 
39 
39 
39 
49 
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39 
49 
69 
49 
39 
58 
29 
cic 
Se 
. 9 
59 
49 
49 
39 
49 
29 
49 
29 
39 
49 
69 
69 
39 
49 
49 
39 
39 
39 
79 
49 
9 
4$ 


6BCS. STF. 


Surprise Package 


cluding resistors, 
controls, coils, IF 

order of $20 or more-—famous 
“Oxwall’’ magnetic screw driver kit. Includes all 
sizes—Philips head 
25% deposit with order. Balance COD. If full remit- 
savings or write for quotations write 
for special discounts! 


cans, ete. Easily 
long handles to get in those 
tight spots, etc, 7 
tance is sent, please include postage xCess money 


of Radio & TV Parts 
3 lbs. of parts in- 
‘1 95 
worth $10.00 
FREE! with every 
7 screwdrivers in all, May be pur 
chased outright. List value $4.89 $1.99 each; 3 for 
$5.50. 
will be refunded. We have more than 250 types in 
stock at all times. Order your other needs at similar 
Quantity users 
NEWARK, N. J. 


ELECTRIC 
COMPANY 
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SC Ceramicons are @Vailable to Distributors 
cla 8 48 sf Ndard Stoel St. ‘ity 
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FLECTRONICS DISTRIBUTOR DIVISION 


ERIE RESISTOR 


- LONDON, ENGLAND - TRENTON, ONTARIO 


ERIE, PA 


CORPORATION 


ERIE, PA 





a 


BURSTEIN-APPLEBEE CO. 


BURSTEIN-APPLEBEE CO. Dept. S$, 

1012-14 McGee St., Kansas City 6, Me. 
0. Send Free B-A Catalog No. 651. 
Name............ 





(08 OVER 78 VhA05 THE SymBO, oF +, 
400 THE LOWEST PRicEs Ww HME ticr 


A COMPLETE By 


RADIO 
TELEVISION 
ELECTRONICS gs CATALOG 


vi 
NG GUIDE for EVERYTHING ity 


OR $5) 
SUGSTOIM apritees c< ‘ + moe / 
WOE ST Baresas city 


eoee = . 
-| SEND FOR IT TODAY! 
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Color Servicing, 


1S NOW IN THE FAMOUS 


Mandl’s TV Servicing 


The new section on color servic- 

ing and color circuits gives you 

the same clear how-to-do-it in- 
struction that has made this book a favorite 
with servicemen everywhere. You'll be 
FULLY prepared to service any set, dothe 
best job of installation or trouble shooting 
in minimum time, either for color or for 
black and white 


Make your Math 
EASY! 


You'll find those time- 
saving equations easy 
to use, easy to solve 
with the aid of 


Elements of 


Mathematics for 
Radio, TV & Electronics 


By Bernhard Fischer & Herbert Jacobs 


If you ve ever hesitated to use a time-saving equa- 
non because you were not quite sure how to set it 
up. of had momens of doubt about decimals or 
percentages o1 wanted a quick check on your fig 
uring THIS IS THE BOOK POR YOU. Ie makes 
crystal clear each step in the reasoning and each 
rocedure in the aruhmetic, geometry, and alge 
fa needed by radio and TV technicians. You'll 
find « EASY to work out frequency resolutions, 
voltage drops inductive reactances, decibels and 
the many other radio and TV problems in which 
accurate use of math is essential. Hundreds of 
sample problems, with answers, give you thorough 
practice 


10-day FREE TRIAL 


ee eee ey 
The Mecmillon Co., 60 Fifth Ave., New York 11 3 


send me the books checked estes I will | 
ce, or 

remit full price plus small delivery chare 

return books in 10 days. (Save Send check or i 

money order and we pay delivery charge) i 


Please 


(1) Elements of Mathematics i 


i C) Mondt’s TV Servicing 
for Redio & TV $7.20 


$5.75 
! 





1 Signed 





i Address 


| This offer goed only within continental limits of U.S.A. t 
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Douglas Y. Smith 
was appointed vice 
president and gen 


| eral manager of the 


Tube Division of 
R.C.A. He was gen- 
eral marketing 
manager of the 
Tube Division since 


October, 1955. if 


Charles W. Hosterman was promoted 
to the newly created position of assist 
ant general manager of Sylvania Elec 
tric Products’ 
Electronics Divi 
with head 
quartersin Woburn, 
Mass. He was for 
merly manager of 
the Sylvania Radio 
Tube _ Division’s 
plant in Shawnee, Okla. 


John D. van der 
Veer was appoint- 
ed yen 
eral sales manager 
of Tung-Sol Elec- 
tric Co., Newark, 
N. J. He had been 


: Pp 
manager of initial 


equipment electron tube sales. 


sion 


assistant 


Carl Goudy and Herbert Brown, co- 
founders of Technical Appliance Corp., 
Sherburne, N. Y., were presented with 


Taco, 
Les. 


Carl Goudy, board chairman of 

receives presentation from A. C. 
carboura. 

tokens of appreciation by company per- 

sonnel at a clambake and field day held 

on the company’s 20th anniversary. 


Newton Cook was 
manager of 
Chicago Standard 
Transformer Corp., 
Chicago. He is a 
20-year veteran in 
the 
dustry 
spent 
with 


appointed jobber 


sales 


electronic in 
and 

many years 

Chicago Standard. In 

position, he will direct the 

of the Chicago and Stancor 

Sales Divisions. 


=z 


has 


his 
activities 
Jobber 


new 
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REPLACEMENT 





These new flybacks are mechanical! 
and electrically correct ruggedized 
of manufacturer's items — pre 
neered by TRIAD for specific 
models —to give exceptionally higt 


ance and long, trouble-free serv 


0-40 List Price $10.25— 
ement for 
Admiral #79C30-2, 
79C30-4, 79C38-1, 
79038-1 


Correct repla 


0-41 List Price $10.25 
Correct replacement for’ 
Admiral #79C50-1 and 
79C30-3 


0-42 List Price $10.25 
Correct replacement for 
Admiral #79041-1, 
79041-2, Sheraton 
EL-112A, EL-119, 
EL-119B8 and others. 


D-43 List Price $10.25 
Correct repla 
tt 738067, 

738068, 738069, 738073, 
738074, 738075, 738082, 


ement for 


Emerson 


0-44 List Price $10.25 
Correct replacement for 
Emerson #738079 and 
738084 


WRITE FOR FREE LITERATURE 


Triad Transformers are listed | 
Photofact folders & Counter-Facts 
Riders Replacement Parts List 


TRANSFORMER CORP 
4055 Redwood Ave., Venice, Calif. 
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PEOPLE 

Richard T. Orth 
joined Westing- 
house’ Electric 
Corp., as vice-pres- 
ident in charge of 
the Electronic Tube 
Division, succeed- 
ing E. W. Ritter, 
who continues with 
the company as a consultant. Orth was 
formerly a_ vice-president with RCA 


(Continued) 


Cc 
eee av COLLINS, 2 o* 
and 
‘PRE-FAB' RECEIVERS 


AUDIO PRODUCTS CO. 


Cathe, Rote Potan Co 
OF oted ah Colon 


; ; he Each Collins Tuner Kit is complete with 
and general manager of its tube divi- punched chassis, tubes, pewer transformer, 
sion. power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, etc., at 
well as the npleted sub iblies: FM 
tuning units, AM tuning units, IF ampli- 
fiers, etc, where applicable. All sub- 
assemblies wired, tes and aligned at 
the factory make Collins Pre-Fab Kits easy 
to assemble even without technical know!- 
edge. The end result is a fine, high qual- 
ity, high fidelity instrument at often less 
than half the cost — because you helped 
at a ; make it and bought it direct from the 
Walter E. Sutter was appointed man- peers Saal 
ager of sales for instruments and in- 
dustrial electronic products of the Com 
mercial Equipment Department of the 
General Electric Co., with headquarters 
at Electronics Park, Syracuse, N. Y. with AFC $58.50 
He has been associated with G-E since The FM-11 tuner is available in kit farm with the 
1946. 1F Amplifier mounted in the chassis, wired and 
tested by us. You mount the completed RF Tuning 





Julian K. Sprague, president of Sprague 
Electric Co., North Adams, Mass., was 
named chairman of the Advisory Group 
on Electronic Parts of the Department 
of Defense. 


$55 


FM Tuner Kit 


Everett E. Leedom Unit and power supply, then after some simple 


joined Electro- 
Voice Inc., Buchan- 
an, Mich., as ad- 
vertising manager. 
He was formerly 
with Acme Steel 
Co. and Warner 


wiring, it's all set to operate. 11 tubes: 636 RF 
amp, 6AG5 converter, 6C4 oscillator, 6BAG Ist IF, 

with AFC $18.75 (2) 6AU6 2nd and 3rd IF, (2) 6AU6 limiters, 6AL5 
The best for FM. The mos? sensitive discriminator, 6AL7-GT double tuning eye, 5Y3-GT 
and most selective type of ‘front end” rectifier. Sensitivity 6 to 10 microvolts, less than 
sca oo peli ag ge nag 1I6 Va of 1% distortion, 20 te 20,000 cycle response 
tuned RF stage, 6AGS5 converter, 6C4 with 2DB variation. Chassis dimensions: 12/2" 
oscillator. Permeability tuned, stable wide, 8 deep, 7" high. Ilustrated manval sup- 

plied. Shipping weight 14 ibs 


FMF-3 Tuning Unit 


Press and drift-free. Chassis plate measures 

arial 61/2''x4/2"’. In combination with the 
1F-6 amplifier, the highest order of 
sensitivity on FM can be attained 
Tubes included os well aos schematic 
and instructions. Draws 30 ma. Ship 
ping weight FMF-3: 2'/2 Ibs. Dial avail- 
able © $3.85. 


1F-6 Amplifier 1 Q 
6 Tubes, Shipping Wot. 3 Ibs. 
FOR USERS OF COLLINS TUNERS: 


Receive $5.00 credit toward the new 
FMF-3A front end! Mail us your old 


Obituary: 

Albert M. Margolis, vice-president and 
treasurer of Almo Radio Co., Philadel 
phia distributors, and well known 
throughout the parts industry, passed 
away recently at the age of 52. 





Personnel Notes 

... Dr. W. R. G. Baker, General Electric 

vice-president, was reappointed chair- 

man of the RETMA Television Com 

mittee. Robert Sprague, Jr.. Sprague front end with $13.75 and we will send 

Electric Co., was named chairman of you the new, improved FMF-3A with $ 
4 : ’ : . AFC, or, remit the full amount of 

the association s Industrial Relations ah cad elie eeenlen sts dad FM/AM Tuner Kit 

Committee. unit in return a check will be mailed 

: Leon B. Ungar, Ungar Electric you for $5.00 

Tools Inc., was elected president of the 

Radio Parts and Electronic Equipment 

Shows, Inc., sponsors of the annual 

Electronic Parts Show. Other officers a 

include Elliott Wilkinson, Wilkinson 

Bros., vice-president; Karl Jensen, Jen- 

sen Industries, secretary, and Bernard 

L. Cahn, Insuline Corp., re-elected AM-4 AM tuning unit, magic 

treasurer. The 1955 Electronic Parts eye assembly and complete 

Show will be held in Chicago, May instructions. All tubes included 


16-19. | @ $9450 Shipping weight 19 tbs 
. .. Mrs. Helen B. Anderson joined AM-4 Tuning Unit “pgp sracerss 
Te Collins Audie Prodvete Co. ine 
j 


Pyramid Electric, North Bergen, N. J., PO Bes 366, Westheld, 


with AFC $81.00 
The original 15 tube deluxe FM/AM pre-fab kit 
redesigned on a smaller chassis. The tuner now 











measures 14” wide by 12° deep by 71/2" high 
This attractive new front and dial assembly opens 
up new applications where space is at a premium 
“ Kit includes everything necessary to put it inte 

operation—punched chussis, tubes, wired ond 
ee f aligned components, power supply, hardwore, etc 

Kit comprises FMF-3 tuning unit, IF-6 amplifier, 


Tops in AM superhet performance! A 
3-gang tuning condenser gives 3 tuned 


as a sales engineer. She was previously ash cay a 
associated with General Electric as an 
engineer and technical writer. 

... Dr. Donald L. Benedict was named 
director of physical sciences research 
of Stanford Research Institute, Stan- 
ford, Calif. He was formerly assistant 
director of the Engineering Division 
and had served as a consultant to Ray- 
theon Manufacturing Co. END 
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stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme- 
diate use. Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector. Draws 30 ma @ 220 volts 
Mounté on a chassis plate measuring 
4'x7%8"'. Shipping weight 2'/2 Ibs. 
Dial available ot $3.85. 


FM Tuner Kit une t Tuning Unit 
AFC th A AFC 


with 


Unit 


See weights, odd + 


rete! emeunt enclosed § Check Money Order 


WHEN Y HINK OF TUNERS. THINK OF COLLINS AUDIO PRODUCTS 
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The Finest 
UHF 
Converter 
Ever 
Designed 





OUTPERFORMS 
ALL OTHERS 
IN THE FIELD 


>39° 
LIST 


Vv Precise impedance Match 
¥ Higher Gain 

v¥ Lower Noise Factor 

¥ Automatic ‘on/off’ 

¥ Dual Speed Tuning 


Check with your supplier today 
Also ask about the Model ‘99 
at $19.95 or write Dept. WL-3 


BLONDER-TONGUE LABORATORIES, INC. 
Westfield, New Jersey 
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wary TUBE 
QUALITY 
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ONE YEAR 
GUARANTEE 


A WORD TO THE WISE: “JUNK is the MOST EXPENSIVE Thing You Can Buy!” 
Junk is NEVER o Borgain. . . . Price alone is not enough . a REAL Bargain is a combination of 
Price AND Quality: LOW Price and HIGH Quality! On the SF of QUALITY and DEPENDABILITY, 
Electron Tube Wholesalers offer the LOWEST TUBE PRICES on the market today! 
















































Type Price We want your business now, of course. We also want it for the future. That's why we Price 
make absolutely certain that every tube shipped has first been carefully tested in our 43 
laboratories, for optimum performance. And we guarantee every ar ON Tube, NOT 45 
for THREE Months—NOT for SIX Months—but for ONE FULL VE 43 
As Tube Specialists for man ars. we carry one of the Largest oe Stocks in the 47 
whoie wide world—more than 3000 different types—Receivin Transm itting Sp al 41 
Purpose in stock in substantial quantities tor IMMEDIATE DELIVERY. Ali ELEC- 41 
TRON T individually boxed in handsome three-color cartons | ss 
42 
“ 
Type Price | Type Price | Type Price Type Price | Type Price 89 
3QsGrT 85 6SH7GT 50 128A6 49 a4 
384 37 47 so 7¢§ 49 128A7 se 5s 
; i +4 ,: 49 «67C7 65 12806 49 r+ 4 
6 SL7GT so 7€5 59 
5 Si 6SN7GT 59 756 so 12BE6 .39 61 
69 6897 4s «67F7 65 64 
3 98 657 45 «7F8 os 12BH7 .59 59 
‘ 128Y7 69 49 
1La4 $9 8 12827 65 57 55 
1LA6 79° 5 2 34 a 58 
1.84 79 8 12*SGT 3S | 70L7GT 1.00 
1Lcs 59 6 12” 45 $4 
1Lcé 79 51 1245GT 45 75 49 
1L05 $2 7 1257GT sa 76 43 
1Le3 748 99 12K7 ss | 77 55 
1165 77 8 12K8 se 78 45 
itne 78 8 12076 59 | 81 1.41 
1LNS s7 , 12SA7GT 64 #82 69 
INS 61 128C7 69 | 83 79 
iPsGrT 56 12SF5 49 | a4 54 
> al +4 128G7 75 85 59 
: 12547 75 
134 se Our brings you 12837 so | 89 Y 29 
45 ou 
1SA6 48 Monuhe 12SK7_ .44 | 117e7GT 98 
iT4 $5 + 12SL7GT 57 8 
1ue 53 5a 
AT PRICES BELOW OUR OWN izsa7orT 56 807 99 
1U5 ee 39 Look for these terrific offers of different 128R"7 ay 2051 95 
1 69 types each month ustry-wide publications’ 12z3 39 §©6©9001 1.49 
1V¥2 50 14A4 69 9002 8 
ee ° 14A5 s9 9003 148 
1X2A 59 14AF7 59 9004 97 
7o 9 1488 65 9006 648 
2a3 9s 14c7 69 
2A4G 99 14F7 67 | CATHODE RAY 
2a6 49 14F8 95 
2a7 64 14n7 59 
287 $2 14N7 ao | SBPI | O3..98 
14v4 .69 ‘ 
2x2A 1485 19 ae | $e0° 5.98 
coe <4 19866 135 Fee 7 45 
19T8 79 95 
3a8 60 73 «120P7— «19.50 
387 39 25avscrT a4 16HP4A 18.95 
3UF +4 258Q6GT 89 «64160P4 1895 
3LF4 79 SL6GT ay 
3Q4 55 255 as ™M 
6s « 2 2525 64 ord $10 
FREE 89 «64«6SF7 $9 787 59 12Ax4GT 68 25726GT 4A Plea 
79 65G7GT 49 «4788 63 12Ax7 63 26 a4 2s 
OFFER! 95 SH? 60 7c4 58 i2av7 a9 7 38 ~ a ane 
H 92 32L7GT 98 na o 
7 Assorted 9 3585 +4 : ° 
Fo, *eegtrg 92 = EXPORT INQUIRIES INVITED! ages abiect 
and 2-voit , ' . 
rad New Complete Listing—Send For Free Copy 35L6GT. 37 ° t 
UB F.oe8 
- - NYC 
ve wa ECLECTRON ! E WHOLESALERS. INC. WRITE FOR 
. v s nO 
Sor $28.60 or 140 DUANE STREET + NEW YORK 13 NY 4 Phone BArclay 7-7616 LISTED 
< 
MAKE SMloNEY. I a 2 ents coin perated meter 
' r 1 TN washer er ‘ 
OPPORTUNITY AGLETS Smoney to GARRY 1 
, \ I N.Y 
Rate ihe pe word (inelud 
address and initials). Minimum ad BES -TV. RADIO ANSMITTIS \ 
Cash ta mpany «@ ad except ' € PERPOSE rYVES novan SOLD \ ’ 
plac b edited agencie Disc r (HANGED G W 
10 for 12 consecutive 1 “ Misleading ! N. ¥. ) 
‘ object ] not ‘ pted, Cops r 
e ad : . ALL MAKES OF PLECTRICAL I 
Jan ie must reach us before Ne l TESTING . 1 Wr ; 
1054 : 4 
Radio-Electronics ‘ I t , 
25 W. Broadway, New York 7, N. Y. BUILD YOUR OWN ELECTRONIC © 
‘ J I WhIKX 
s Fra s 4 
PEeAKI REPAIRS © ALL MAI \ | RADIORLILOERRS Masacir | 
. ‘ : ‘ t ‘ 
y . l i I ( 
WANTED N/APRO4 art 
ALI 1AKI hQuirno ‘ Wit Wit A | 
! ¥ ! 
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SAVE MONEY.. MAKE MONEY. . 


LEARN TV 


the practical way- 


ASSEMBLE A 
TRANSVision 


==. |TV KIT 
| | | Pay as You Wire *22(© 

INTERFERENCE MEASUREMENT Electronic Instrument Co., Ine. 84 
Empire Devices has issued a 6-page Withers St., Brooklyn 11, N.Y. WILL HELP YOU t Ye 







technical 
Literature 






















catalog which describes noise meters, | WF, o TV the pract 
distortion analyzers, impulse genera- SERVICE PARTS DIRECTORY ro ar sig Ranaut 10N 
tors, attenuators, and crystal mixers. A 36-page service parts directory, ly $19 you get PACKAGE 
Included are engineering specifica SP-1021, offers basic service and parts- |*" rhs Pasa p+ thd + 
tions on noise and field-intensity mete: replacement data for all 1952-model Basic CHASSIS and over 150 TV 
models NF-105 and NF-114. The catalog RCA home television receivers. It con- COMPONE pal ee maa dg : 
also gives technical data on noise and tains schematic and wiring diagrams, Service Booklet. When ready, y 





der the next stage (pke t make 


distortion analyzer ND-110. Additional parts lists, and top and bottom chassis eit sissies, Sak ay eel bles 
views for 27 different table models and 


console receivers. The television re Re Shows 6 Gret IV Kits: 


‘ . EXCLUSIVE ' TV Kits 
ceivers are indexed by model name and 













Any or all of these catalogs, bulletins, or 


'UHF. Ideal 
eriodicals are available to you on request , . 
e Laas bei number for quick identification and 


FRINGE AREAS. Ne > ous Technica 
location. Also included is a special cross- 


Knowledge require 
reference which identifies by model 


BTRAaNsu 


direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate iden- 

















tification, mention the issue and page of RADIO- name and number all RCA receivers 
ELECTRONICS on which the item appears produced between 1946 and 1052, and NEW ROCHELLE. N. Y. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE indicates previously issued service parts meme hlt ts Ghenen tbat cae 
GRATIS ALL LITERATURE OFFERS ARE VOID directories in which they are described. | § Educational Dire 
AFTER SiX MONTHS The SP-1021 features spread-out ea | TRANSVISION INC., NEW ROCHELLE, N. ¥. Dept. we-11 ; 
. to-read schematics gC I'm enclosing $— deposit. Send standard kit » 
. ; PACKAGE 1 with oll Instruct Material. Balance COC 
items covered in the catalog are step RCA electronic parts distribut , Send FREE copy of your new TV Kit Catalog ! 
attenuators, u.h.f. attenuators, and a Commercial Engineering Dept., RCA Rt : 
broad-band crystal mixer. Pube Division, Harrison, N. J. 50 cents. per I 
Empire Devices Products Corp., j8-15 ~ as L] 
Bell Blvd., Bayside 61, N.Y. TRANSFORMERS esos a a canes aaaaaed 
Chicago Standard Transformer has 
HOUSE ORGAN issued a new transformer catalog, Spay pai” ae 
EICO is now putting out a house CT-554. This 32-page book contain WATCH FOR OUR 
organ called “The EICO New sul- detailed descriptions of over 500 stock 
letin,” a bimonthly publication that transformers for military, new equip ANNUAL INDEX 
describes sales and technical facts. ment, general replacement, and powe1 
Humor, Dale Carnegie philosophy, and = and control circuit applications. A sim = 
general human-interest material are plified classification system makes it in the December Issue 
also included. easy to locate any particular unit, and | == 











Erm re 


at moderate cost. 


from your dealer. 


f high fidelity amplifiers and tuners 





to about seventy dollars. . 


Mr. Serviceman 
check these 
items for... 


( 


See your local 


Parts Jobber 
; 4“), 
Hhegnopak 
ONLY all elec 
isolated bias 
supply 
Model BE2 
Eliminates TV 
Aligaoment Bias 
Batteries. Provides 
voltages recom 
mended by all TV 
manufacturers 
Quickly diagnoses 
AGC trouble 


tronic 








VOLTAGE 
BOOSTER 


Model LB2 


Adds or subtracts 
10 volts line vole 
age with heavy, 
sale toggle switches 
for any TV set. Line 
restored to normal 
when turned off, 


YOUR COST $5.9 
Model—LB2-N—with 
ywotective new NEON 
NDICATOR which 
glows at 126 volts 








PEAK-TO-PEAK Comparison Meter 


idd peak-to-peak measurements to 

$8.75 

ed AGC. gated 
7 et) ae 


your scope for only 


: SERVICE INSTRUMENTS CO. i 
i 422 So. Dearborn —Chicago 5 


isis anal pannienianerareanesaeenentvarataaenaeeiil ' Minn. 
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| TECHNICAL LITERATURE 


} concentric dise 


and phono pickup 





(Continued) 


the dimensions of all cased units are 
shown. 

Almost 100 new transformers are 
listed, including many not previously 
available as stock units. These include 
military, standard transformers, her- 
metically sealed 400-cycle transformers 
and molded inductors. High 
fidelity transformers, miniature 
transformers, and ultra-miniature tran 
transformers are some of the 
units listed. 

Chicago Standard Transformer ¢ orp., 
3501 Addison St., Chicago 18, Ill. 


CAPACITORS 

Folder AB-19A technical 
data and operating characteristics of 
Astron Hy-Met high-temperature metal 
ite metalized paper capacitors. It pro- 
vides information on the types of 
Hy-Met available and gives their capac 
itance stability, rating 
rating, and other characteristics 

Folder AB-18A contains all pertinent 
information on Meteor capacitors. Also 
hard- 


Variations 


toroidal 
audio 


Sistor 
other new 


contains 


voltage and de 


shown are accessories, mounting 
ware, and constructional 
available to individual 
ments 

Folder AB-20B gives 
formation on the Plue 
molded plastic paper 

Aatron ¢ orporation, 255 Grant 


East Newark, N. J. 
DISC RESISTORS 


Bulletin T-1 on resistance 
resistors 


meet require- 
technical 

Point type 

capacitors. 


strips and 
gives data on 
resistance val- 
dimen- 
tempera- 


construction, tolerances, 
ues, power and voltage ratings, 
machining techniques, 
ture coefficients, and voltage coefficients. 
It contains charts and graphs. 
International Resistance Co., 


Broad St., Philadelphia 8, Pa. 
AUDIO EQUIPMENT 


Catalog 55 microphones, 
magnetic recording heads, 
cartridges. It 
recording-head 


sions, 


describes 
accessories, 
also 
contains cartridge and 
replacement charts. Catalog 
scribes the new Concert-Line 333 studio 
microphone. 

Shure Brothers, 225 W. 


33 de- 


Huron St., 


Chicago, Til. 


TV ANTENNAS 

A catalog, “Ward Antenna Rama,” 
illustrates and describes v.h.f. and 
u.h.f. [TV antennas. Tele-Vane, Dymon- 
Vane, and Circle-Vane Yagi antennas 
are also described. 

Available to distributors and dealers 
from Ward Products Corp., Division of 
the Gabriel Co., 1148 Euclid Ave., Cleve- 
land, Ohio. 


ELECTRIC PLANT 

A 16-page booklet with many photo- 
graphs, entitled “Power Points Digest,” 
describes how Onan electric plants are 
used as emergency standby units, for 
contractors’ portable power needs, as 
magnet chargers for cranes and trucks, 
and for primary power for a display 
coach. 

DW. 


Onan & Sons Inc., Minneapolis, 


END 





METERS 
WESTON AC AMMETER 
d & \ a +. :" ig $5. 5 
DC AMMETER HOYT— 
Leal vt ‘ ant at $495 


at Set 








SOUND POWERED HEAD AND 
CHEST SET — Saz,77, 





AERIAL WIRE—Phosphor Bronze #16 Strand 
ed, 200 |b. test. Weatherproof, |50 $4.50 
Feet on Reel. RL-3 with Clips 


TG-34A KE YER 











PORTABLE—I/5 or 230 V. @ 50 to 60 

KEYER TG-34A is an automatic unit for 

ducing audible code practice signals prev 

recorded in ink on paper tape. By use 

self contained speaker, the unit w 

code practice signals to one of more people 

or provide a keying oscillator for use with a 

hand key The unit is compact n portable 

carrying case, and complete with tubes, phot 

cell, and operating manual. Size: 10,"," x 10'/ 

x 1542”. Shipping weight: 45 Ibs PRICES 
BRAND NEW: $22.95 @ USED: $14.95 


TG- 10 KEYER: Same functio nas TG 
$j 


only targer, using 2/6N7—2/6L6—2 
Tubes and 1/923 Photo Cell. Hous oN ir 
Metal Cabinet, can be removed for 19 
Size 11" H x 24" W xk 18% 


— USED, TESTED: $19.95 





Address Dept. RE © Minimum Order $5.00 
Prices F.0.B., Lima,0. 25% Deposit on C.0.D. Orders 


FAIR RADIO SALES 


132 SOUTH MAIN ST. © LIMA OHIO 











SUBSCRIBERS 


if you're moving, please 
don't forget to send us your 
address as it appears on the 
copy cf the magazine, includ- 
ing the numbers shown be- 
side your name, as well as 
your new address. 


If we receive this informa- 
tion before the 20th of the 
month, you will continue get- 
ting the magazine without 
interruption. 


Your cooperation will be 
most helpful and greatly ap- 
preciated. 
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MORE JOBS 


than graduates 

Demand for our 
graduates exceeds supply. Effective place- 
ment. Study in this world-famed estab- 
lished 1884. Quarters start January, March, 
June, September Korean Vets 

: 

Bach. Sc. degree in 27 months 
Complete Radio Eng. courses TV, UHF and 
FM. Also Mech., Civil, Elec., Chem., Aero. and 
Adm. Eng Bus. Adm., Acct. Small classes. Well- 
equipped labs. Modest costs. Prep. courses. Write 

Jean McCarthy, Director of Admissions, 
for Catalog and Campus View Book. 


TRI-STATE COLLEGE 


24114 College Avenue, Angola, 


engineering 
colere 


Approved for 


u a" 


Indiana 





PREPARE FOR A GOOD JOB! 


BROADCAST ENGINEER 
ELECTRONICS 
RADIO SERVICING 


| Television Servicing | 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 

















GET INTO 


ELECTRONICS 


You can enter this uncrowded 
esting fleld Defense expansion 
developments demand trained s 

Study all 
tronics theory 4 
broadcasting; servicing; aviation, ma 
rine, police ratio Is-month e¢ 
Graduate in demand by major com 
panies 1s r equivalent uired 

Segin Jan., March, June, 
pus life. Write for catalog. 

VALPARAISO TECHMICAL INSTITUTE 


Dept. Cc alparaiso, ind 


inter 





TV REPAIRMEN 
| EARN TOP MONEY! 


IN JUST 12 MONTHS, COM- 

PLETE TV SERVICE TRAINING, 

INCLUDING COLOR TV. Srrean 
ves you all essentials for 4 good jot 
Graduates yreat demand 
Other ele 


ourse 

as service technician 

obs are plentiful in this growing field 

tronic courses in radio operation and maintenance 

Day or evening classes. Opportunity for employment 
| industry. Approved for Korea 


in local 
Write for 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind. 


RADIG sire] HONTHS 
CEGREE tw 

1 Intensive, specialized course including strong basis in 
|| mathematics and electr ’ 

|| theory and design, television. Modern lab 

l Self-help opportunities. Also B.S. degree in 27 

}in Aeronautical, Chemical, Civil, Electrical 
| Mechanical Engineering. G.I. Gov't approved 
December, March, June, September. Catalog 


| INDIANA TECHNICAL COLLEGE 


| 1511 E. Washington Bivd., Fort Wayne 2, Indiana || 


Catalog 111 Today 


1} 








Watch for the 
December Issue of 


RADIO-ELECTRONICS 
on Sale Nov. 23 
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Get You F.C.C. LICENSE ouictt: 


Susegupendeese or residence preparation for 
F.C examinations. Results guaranteed. 


An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for al! classes 
of licenses. Beginners get 2nd class license in 5 
weeks and Ist class in 3 additional weeks. Write 
for free booklet 


GRANTHAM School of Electronics 


Dept. 101, 6064 Hollywood Bivd., Hollywood 28, Calif 











Be a ‘‘key’’ man. Learn how to nd and 

receive messages in code by telegraph 

and radio. Commerce needs thousands of 
Good pay, adve 

t heme auickly 

Qua!l- 

Li 


CANMPLER SYSTEM 
1-M, Box O28, Denver 1,Colo. U.S.A 








RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
350 West 4th St.. New York 14, Ve 
® OFFERS COURSES IN 
ALL TECHNICAL PHASES O' 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RE-54 for Catalog 











EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION se 


SERVICE 
TECHNICIAN 


STEP INTO THE TOP PAY 
$5,000-—$10,000 A YEAR 

CLASS. 8 MONTHS’ SHOP 
TRAINING QUALIFIES YOU. 


if you want to reach your goa! as 
a Successful Service Technician you 
will need plenty of “KNOW HOW" to FREE 
Qualify for the better servicing jobs 

or profitable shop ownership BOOK TODAY! 


WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
in big demand because they have the ‘‘field expe- 
rience’ necessary for immediate ‘‘bench’’ or super- 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion .¢an demand better pay develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time on being 
@ PROFESSIONAL TV SERVICE TECHNICIAN — non- 
essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN. Special Finance Pian 
APPROVED FOR VETERANS. Find out how you can get 
into the TOP PAY GROUP — Send for this fact-packed 
book NOW! 


WESTERN 
TELEVISION 
INSTITUTE 


oe ee oe we we a we we ee = 
ar Television institute Hy t. E-12-4 
18th St., Los Angeles 15, Calif 
 coneet obligation, please send FREE fully illustrated 
booklet. (No salesman will cali.) 


America’s leading 
Television 
Servicing School 


| NAME 
| aporess 
City... __JONE ___ STATE 


AGE __ 





r 


Become an 


ELECTRICAL ENGINEER 


Major in Electronics or Power 
~ *$f BS Degree in 36 months 


Prepare now for a career 
as an electrical engineer or 
engineering technician and take 
advantage of the many opportuni- 
ties in these expanding fields 
You can save a year by optional 
year ‘round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 





Enter Radio and Television 
— courses 12 to 18 months 


You can be a radio technician in 12 
months. In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program 

These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering 
Twenty-one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses 

Courses also offered: radio-televi- 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.) 








Terms — January, April, July, September 
Faculty of specialists. 50,000 former stu- 
dents—annual enrolment from 48 states, 
23 foreign countries. Non-profit insti- 
tution. 5ist year. Courses approved for 
veterans. Residence courses only. 
MS-6A 


MILWAUKEE 
SCHOOL OF ENGINEERING 


Se See SS SSS SSS eee eee ee ey 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE-1154, 1025 N. Milwaukee Street 
Milwaukee 1, Wisconsin 
Send FRE 

‘a 


(are 


If veteran arue 


eeeeeseeseesaaaesaeacasaand 
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NEW STOCK OF FIRST QUALITY 


GIFT OFFER! 
One 6B6G66G tube 
will be shipped 


FREE with any 


GUARANTEED! ... LOWEST PRICES EVER! |." 


All tubes individually boxed ... unconditionally quaranteed for one year! 











Type Priv Tyo Price Type Price Type Price Type Price Type Price 
1A7GT g 523 42 4 5 6F5GT 44 6X4 7 
1H5GT , ; 0 iBC f 6H6 7F8 
it4 ‘ H 10 616 7N) 
iLé 5 ) 43 615GT 12AL5 
i1LC4 ) Q7 0 6K6GT 12AT4 
INSGT 5 ) 65 6L6 12AU6 
684 12AU7 
v4 5 g 688GT 
45 6SA7GT 
68K7GT 
6SL7GT 
68N7 
6AQ5 5 | 68Q7GT 2 45256T 
6ARS 678 50A5 
6bATS $ j Ua 50B5 
6AUSGT 5 6v3 : 1 
6AVSGT ; 6V6GT 50C5 
5V4G ‘ 6AV6 : 6W6GT 7 TYPE 60 
5Y¥4GT 4 6AKAGT 6X 11723 

















4 7 
5v46 Ui) 6AKSGT 6X5GT ] 40 117Z6GT 


FREE 2 vs,y0c, 0 2] p—SPECIAL—tillDEC. 1— 





three 6SN7 tubes and 25 as 
| sorted resistors with each order of $25 of more 


Price Type Price 
(B4GT 55 678 57 
5U4G 35 
6AC7 

SAME DAY SERVICE 6AGs 
48 Hour Postal Delivery To West Coast 


TERMS: Save all freight and postage charges All 
orders accompanied by full remittance will be shipped 
POSTAGE PAID anywhere in the continental U A 








25% deposit required on C.0.D."s Minimum order 656 
$10.00. Open accounts to rated firms only ~ ; 50L6GT 


By popular demand we are repeating the Augu 
Send for Free complete tube listing and - 


monthly specials! Get on our mailing list. 


TELTRON ELECTRIC COMPANY 


428 Harrison Ave., Dept. RE-11 Harrison, N. 
Phone HUmboldt 4-9848 


Speciais good until December ist 

















SUPER yyr.WHF TV RECEPTION SUPER BARGAIN 





POWERFUL = iw ALL DI 





CONICAL ARRAY 


a4 Mi i IH-elern 
MOTORLESS TV ANTENNA 
360° ELECTRONICALLY 
SWITCHED BEAM 








ue ' 
im 


2 BAY 16 ELEMENT 


$4.9 EACH IN Single Lots 
. LOTS OF 3 $5.30 Each 





NEW ROCKET 

Sootateaiveut * M * | ULTRA-POWERED 
OME-Viie tubular 1 — ' FRINGE KING 
Super Broad-band 


FAMOUS ROCKET cpumnaetinn Sir Guten 


or Black and White 
ZOOM-UP TOWERS Super Promt-to-@ack 
= Ratio 
© Sturdy © Reliable @ Easiest inetaiiation Gain 8 db Low-Band 
' wit ‘ ower ort 11 db hi-ba 
t ake a ’ Minimum co-channel 
tion telescopes tn interference 





Model FK-232 


$99-% os. 


$ 9.95 30° 


With stacking harness 
Frontt back atio 
“ 





19.95 50° , 
30% discount in lets of 3) sop MEL PRICES F.0.8. CLEVELAND. On10 


than complete pureh © 





NEW LOW PRICE! | ° C.0.D. orders, please. Money-back guarantee 
RADIART TELEROTOR 


oney 
' 


saltetions up $0 ibe Con OF CLEVELAND 


—h o Son | UTESTev IL ae) we avaarg-Vall 33 


od buy 





MODEL TR.2 wire. @ conductor wire $0 08 Ft 211 Deleo Bidg. Cleveland 3, Ohio 
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THE MAGIC OF ELECTRONICS, by 
Edward J. Bukstein. Frederick Ungar 
Publishing Co., 105 E. 24 St., New York 
City. 6x9 inches, 256 pages. $3.95. 

In this day of increasingly complex 
circuitry and equipment it is refreshing 
to read a technical book written at the 
layman’s level. It also reminds us that 
there is more to electronics than much 
publicized radar and television 

Of the more than 60 “chapters” in the 
book, Bukstein spends only three di 
cussing fundamentals of electroni 
From there—in the straightforward 
easy-to-read style familiar to RaApio 
ELECTRONICS readers — the electronic 
curtain is pulled aside, and a fabulous 
assortment of electronic application 
put on display 

Given a thorough review is ich 
diverse equipment as the pyrometer 
that regulates both the temperature of 
furnaces and the constancy of color 
patterns in textiles; the chromalizer, 
that teaches deaf children to speak 
the radio knife, that makes possible 
bloodless surgery; equipment that sur 
face-hardens metal parts without flame, 
and numerous other devices in the fields 
of medicine, industry, and aviation 

No attempt has been made at an 
exhaustive analysis—rather, it is the 
author’s intent to give the reader a 
general idea of the underlying prin 
ciples in the various applications of 
electronics.—JK 


WORLD RADIO-TELEVISION HAND- 
BOOK (eighth edition). Edited and pub- 
lished by O. Lund Johansen, Lindfors- 
alle 1, Hellerup, Copenhagen, Denmark. 
Distributed in the United States by 
Ben E. Wilbur, 47 Mounthaven Drive, 
Livingstone, N.J. 64,x8, inches, 136 
pages. $1.50. 

The eighth edition of the shortwave 
listeners’ bikle has added a television 
section, containing what appears to be 
the most complete list of TV stations 
published to date, together with ad 
dresses of their administrative office 

The shortwave section has been in 
creased in size—due apparently to an 
increase in broadcasting activity—and 
indicates the frequency, power, and 
operating periods of the high-frequency 
broadcast stations of the world, as 
well as the medium- and low-frequency 
stations of most countries. 

A table in the front of the 
informs the listener of the be 
quencies for various times of the day 
and year, and the information under 
“Services” of the various countries also 
gives him hints as to where and when 
best reception can be expected. The 


RADIO-ELECTRONICS 





" BOOKS ; (Continued) * 
FOR world station list by frequencies still 
as lIgnmen appears—a great convenience to dx 
seekers—as well as the station listings | 


AND under countries.—FS 


aa 
® 
Age Trouble nf otin | WORLD RADIO VALVE HANDBOOK, ] 
TRY edited and published by O. Lund Johan- 
sen, Copenhagen, Denmark. Distributed . 
f | in the United States by Ben E. Wilbur, 


Livingstone, N.J. 136 pages. $1.75. ? cuT TIME 


The subtitle Receiving Valves of the 


World, Their Data, Uses, and Inter- /)= IN HALF 
changeability sums up the aim and on 2 jobs 


scope of this book. Tubes are listed in 
alphabetical and numerical order in a 
type index that refers the reader to a 
table including all tubes that are 
€yuivalents or near-equivalents. Dif Pik-O-Fix 
ferences in characteristics are covered 1 ememNS oui 
by footnotes. A second index classifies 
‘ tubes according to circuit function and 
Here’s the fast, | CONStruction., 
easy way to 
tackle automatic _ — . ’ 
gain or automatic | SPECIALIZED AUTO RADIO MAN- 
volume — control UAL. John F. Rider Publisher, Ine., 480 . 
BO LAN = eee —. Canal St., New York, N.Y. Volume 3-A;: | Le 
D onek  sealinn 12: pages, $1.80. Volume 5-A: 204 P z = 
‘ ob ages, 3¢ i 
ment jobs I he pages, $3.00. i” 


B & B Bias Box a. ’ ; 
& BOYCE supplies = steady, hese are two of a series of volumes a a 


ue ie pnt of diagrams and servicing data cove TV TROUBLE FINDERS 
ages from 0 to ing all makes and models of radios in 
MODEL 704 vipstitute tof the | 1950-54 automobiles and trucks. Volume by Ghirardi and Middleton 
BIAS BOX receiver's own 3-A covers receivers in Chevrolet and 
—, iene «= « Pontiac cars and GMC and Chevrolet Now! Handle televis troubles by easy 
0-17 volts d-c atc ay etn rr trucks. Volume 5-C includes Henry J, picture analysis. | ese ' r FIX Guides 
Only 21,” by tach om ae sso Hudson, Kaiser-Frazer, Nash, Pack fe t on ea Sa nal a ; toa “ 
2,” by 4” eng pd te ard, Studebaker, and Willys products. ae siess tes? iihinetiad 


and the other in nas 


9 
' ber! PIX.O-FIX 7 ' Guides are 
place of the a ie ; , . . — NOT dgets, Th t ' not | servicing 
usual AGC sup- TABLES OF LAGRANGIAN COEFFI- | gevices ty too of Ameri ervice autheri 
ply. No external power needed! Includes detailed CIENTS FOR SEXAGESIMAL IN- ties ind you buy the yack quarantee 
instructions, all parts, and clips. KI1T—Only $9.95 TREPpp vv ’ et Merk = , ; > , on ¢ . 
FACTORY WIRED AND TESTED—$12.95. rERI OLATION (National Bure au of dig ae Pen O-FIX di . ure “ its 
Standards Applied Mathematics Series ows the ye wavy fines 


TEST C-R TUBES and 35). U. S. Government Printing Office, sag a agg TP gen st Pip 


RECEIVER CIRCUITS Washington 25, D.C. 157 pages. $2.00, ter tetts the | rates K-O-F IK 


The most common Layvranyian table str “ its a 


ese Ihe B& BTV Pice | used in astronomy, geodesy, ballistic 
ture Tube & Receiver PIX-O-F Ix 


Tester connects be | Chgineering, and geography provide iu é lifferent SPECIAL! 
tween C-R Tube and decimal subdivision of the argument so trouble ” 
beak CR Bon oi she no cumbersome inter polations are re , . Get both 
ceiver performance quired to find the required coefficients. 

dynamically in one all for only $ 


This table simplifies the problem by 
inclusive test. Tells at ‘ A us 
a glance whether tube providing arguments in exagesimal pe eoepen 


ae oe See measure (angles or time in units of PIX-O-Fix 
position switch identif 
tests: grid-cathode degrees, hours, minutes, and seconds) i "Y 24 commo, 
heater-cathode, & grid- Poking at th . 
screen leakage; grid-cathode voltages; receiver a ; Ouses and © Picture 
screen and video output voltages; beam current at MOST-OFTEN-NEEDED 1954 RADIO Step 253 re Medio. 
HV anode; grid control of beam; effect of bright DIAGRAMS AND SERVICING IN- 'NStructions . 


ness and contrast controls; and much more < po . . - 4 Price S€parar for these + Dub! 
Separate 115 vy. a-c operated plug-in) power FORMATION, compiled by M. N. Beit- ely: $1 25 —— 
supply available for testing tubes while sull in man. Supreme Publications, 1760 Bal- 
their cartons. Prices include 2 cabled leads and sam Road, Highland Park, Ill. 160 PIX-O-FIX No. 2 Covers 23 addi- 
detailed instruction manual. KIT—$29.95. FAC aves. $2.50 TV bles with easy-to-under- 
TORY WIRED & TESTED—$39.95 Pakes. 96.0. tions’ ae truct Together 
| a . . | d repair instructions . ’ 
s is the latest addit ’ stan . , . 
USE ONE HV PROBE This is addition in the these two PIX-O-FIX Guides a a 
continued series of volumes of diagrams | actical guide to fast picture analysis 
. r 
for all meters, all ranges and service data on modern home, auto, pate of any TV set! Price sepa- 
This B&B Universal High-Voltage Probe ac- and portable radios. rately: $1.25. 
curately extends the range of any VIVM. multi The volume consists of reprints of | - 
meter, or volemeter having sensitivities of 10,000 rn . | 
ohms-per-volt or more. Complete with 4 plug-in | Gata and diagrams on approximately | 10-DAY MONEY-BACK GUARANTEE 
Precision resistors and instructions tor matching 560 models made by 32 receiver manu- , 
any meter, any range—lIOKV, 40KV, 6GOKV, and cg : - ais . = 
many others. With shielded cable and Amphenol facturers. 


connectors. B&B MODET To simplify these rather complex 
702 HV PROBE—$11.95. pw) u 


Mo. 1 Moke; 


Dept. RE-114, Rinehart & ¢ 
232 Madison Ave New Yor 
Er sed is $ f 
PIX-O-FIX N 
PIX-O-FIX N 
SPECIAL OFFER: 8 


‘ 2 at only $2.6 


’ 
, 
, 
: 
tables, several pages are devoted to the : 
scope of the material and illustrations . 
of the use of the coefficients. Special | § 
. ee ‘xplanations are given for use of coe 

At Leading Distributors Everywhere array seen 9 ; : a a at ox Mi : 
| cients near the beginning and end of ’ 

2 q » , roduc . . » 
Write for Brochure Describing all B&B Products | a table, and in tables having difference ‘ 
‘ 
‘ 
’ 
, 
i 


BOLAND & BOYCE, Inc. | Prior to the tables is a chapter devoted 


Dept. RE-114, 236 Woshington Avenue | to the methods of making computations 
Belleville 9, N. J. END 
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saSSBBeeBeaeeeBea eer 


SESS ES SESE SSR SESE EE ERB R ES SB 


NOVEMBER, 1954 153 





The Only T-V Parts Guide 
CROSS-INDEXED 


THREE WAYS: 


a 1. by Model Number 
19 2.by Chassis Number 


FIND 3. by Part Number 
This New Guide makes available the very 
NEWEST T-V REPLACEMENT 
PARTS in addition to the complete 
Gramer-Halldorson line. It is obtainable 
at your dealer without cost. If he cannot 
supply you write direct c/o Dept. R. E. 


A Splendid Example of the 
Many New Items Available: 


TRANSFORMERS 


Power - Audio - Filament - Output 
Input - Flyback - All Types! 


The 
NEW 
GRAMER 
HALLDORSON 


DEFLECTION 
YOKE 


Waite 


FOR 
FULL DETAILS 


Address: Dept. R. E. 


RAMER 


TRANSFORMER 
CORPORATION 
2734 N. PULASKI ROAD, CHICAGO 39, ILLINOIS 
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ADVERTISING INDEX 


Radio-Electronics does not assume responsibility 
for any errors appearing in the index below 


All Channel Antenna Corp 


Ciectrical Heater Mfg. Co 
Phenolic Corp 
Corporation of America 

Arkay Radio Kits. inc 

Atias Sound Corp 

Audel sDlishers 


Garry Eiectronics Corp 
it Velephone Labs 


s iv. of Co 
Cannon ‘ Co 
Capitol Engineering institute 
Centratab-Division of Glove Union 
Electronics Co 
Master Corp 
Chicago Standard Transformer Corp 
Crain ” 
Cleveland institute of Radio-Electroni« 
Collins Audio Products Co tre 
Columbia Wire & Supply Co 
Concord Radio 
Cornel!-Dubitier Electric Corp 
Cornish Wire Co 


Coyne Electrical & TV Radu 


r Technical Institute 
DuMont Labs. Allen 8 


Ediie Electronics 
Elcraft Electrones 
Electronic tnstrument Co 


tne 

Electron Wholesalers 

Electronic easurements Co 
Resistor Corp 


ir Radio Sates 
Fenton Co 
Frankiin Electronics 


Wood Products Co 
Coment Mfc Co 
Test Equipment 
tne on 
Gramer-Haltidorson Transforme 


Hallicrafters Co 
- © co 


kok Electrical tnstrume 
© Sales Ce 

Speciaities Co 
Research & Develo 


Technical College 
ograph Co 
Correspondence 
international Rectifier Corp 


~ 


tne 
Jackson cal Instrumer 
Jensen ratries 

Jerrold ies Corp 
Kay-Townes Antenna Corp 
Lafayette Radio Corp 
Leotor Radio Corp 





RADIO SCHOOL DIRECTORY PAGE 
Battin v* ertha al Inet: tute 
Candler System Co 


2< 72325 





Vuran 


SRuncou 


SELES SEL SE ZBBRBBBITITs 
Puwuerau race 
Sw RW CaNN@OENG 


2-~u® 


Neangen 


NEW LOW Prices on 
STANDARD 
BRAND TUBES 


From the § Leading Manufacturers 


© Individually boxed. 

® Only ist quality 
©® Latest Dating— 
® No private label, electrical or mechanical rejects 
© No rebrands or rewashed ‘‘bargains."’ 





AUTHORIZED DISTRIBUTORS 
CBS-HYTRON—EIMAC— WESTINGHOUSE 
AND OTHERS 














remittance, PREPAID to you in U.S.A 





Net 
8s 
70 
80 
80 


Ee Orders Over $25.00, with full 
T 
0 


On«< 
ons 


xx-2eo8 
4447 


eae 
>vaw 
“YOO 


a 
“zo 
“wy 


zZ-"2a> 
NNSA @ReN 


¥2e© 


98Gc6G 
ors 
25AV5 
258Q6GT 


ee et tt Pt Dt 











MULTITESTER 
0-15, 150 750. 3000 voit 
300. 750. 3000 
150. 750 
»-10. 000 


100 000 
battery test ‘ 





Ask for FREE News Bulletin and 
Handy Order Form 


SPECIAL-PURPOSE TUBES 

Write for o mplete listing of XMTG, Indust 
pecial-Purp nad € stai O w . - 
2.000 types 








TWO-COLORED TUBE CARTONS 
i n Hre 


6AU6 GALS. etc.) 
65N7 6W4 etc) 
i183 68Q6GT 


LARGE 5U4G, 6866G 





Terms: 25° with order 


balance C.0.0 
All merchandise 


juaranteed FOo8.. N.Y.C 


PHONE: REctor 2-2562 


ARR W02401') 1143 


CORP. 
36-B LIBERTY ST. N.Y. 6, N.Y. 


RADIO-ELECTRONIC 





S 
> 





For QUALITY - PERFORMANCE - DEPENDABILITY 


Tubes Guaranteed 
4) 


ad-Tel 


70% c 90% 


ILNS 
INSGT 
IRS 
1S5 
1T4 


1U4 
1U5 


IX2A 


Type 


3Q4 
3Q5GT 
384 
3V4 


5U4G 
SYIGT 
523 


6AB4 
6AC7M 
6AF4 
6AGS5 
6AG7M 
6AH4 
6AH6 
6AKS 
6AK6 
6ALS 
6AM8 
6AQS 
6AQE 
6AQ7 
6ARS 
6AS5 
6AS6 
6AT6 
6AU4GT 
6AUSGT 
6AU6 
6AVE 
6AX4GT 





6BA6 


AA 
86 
90 
56 
99 


97 
73 


55 
99 
42 
-78 
50 
37 
-70 
45 
50 


1.49 


68 
82 
46 


-40 
65 


49 





1 FULL YEAR 


e Same Day Service 


e All Tubes Individually Boxed 
e 300 Types Always in Stock 


Type 
6BA7 
6BCS 


6BD6 
6BE6 


6BG6G 
6BH6 
6BI6 


Tel 


/(= } 


6BQ6GT 
6BQ7 
6BZ7 
6C4 

6C5 
6CB6 
6CD6 


6E5 


6H6GT 
6]SGT 
6]6 

o 


6K6GT 
616 


6Q7_ 
ER7 
6S4 


Type 
6S8GT 
6SA7GT 
6SD7GT 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7GT 


6T8 


6U8 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5SGT 
6X8 


7A7 





Price 
2 


55 
A} 


4] 
53 
48 


59 
46 








Type 


12SA7GT 


12SK7GT 
12SL7GT 

12SN7GT 
12SQ7GT 





12V6EGT 
12X4 


14A7 
7 


14B6 


19T8 69 | 
' | 
25AVSGT 
25BQ6GT 
25L6GT 


83 
98 | 
5] 


25Z5 





TERMS: A 25°; feposit m ‘ 
* orders—baiance COO a shiome 

F.O8. Irvington warehouse. ORDERS UNDER $10 
$1.00 HANDLING CHARGE . « Subsect to © sal 


st ac 


Raq-Te 


all 
ts 


or sale. 


T 


PLEASE: petiigs and seve C.0.0 
ed money! ep 


rs 
refund ail unused 


UBE 
CO. 


Dept. RE-11 


115 COIT ST., IRVINGTON II, N. J. 


allow for 


charges! 


‘Integrity Is Our Chief Asset” 


35B5 
35C5 
35L6GT 
35W4 
35Y4 
35Z3 


35Z5GT 


117Z3 


~, 





NEW SEL“NIUM NEWLY 


RECTIFIERS ‘ 4/ IMPORTED 
We specialize Res = 7 LATEST MODEL 
to spect , POCKET VOM 
Trar's A Buy MODEL 12¢ 


NEW BATTERY CHARGER RECTIFIER $10.99 ris, 


$3-0-33V (CT) 260, Amp fan cooled or | 3000-04 Per/V¥ 


Ryeiment ter 
© pele Mode emis $11 98 or » AC 
16.0 16V err ed. F 60 Amo 
& 6V 100 Amp ‘ r ' 
Mode! CR-30 tis os 


aa Wwe COAX Case 
62 50 300 Ohm T 
120 

Rectifier & Transformer 


a 
Fenenvun 
~ 








we 
2 


$619 
14° 
29° 
\ 63 
t ievine t ' 127 00 ’ ‘ ' 
WRITE FOR POWER RECTIFIER CATALOG a ; rk kit n te wit i } Dual diamond & sa 
NEW HIGH CURRENT ra tite > os ‘ pate Hy af mee ype thy gl. he tee 
PWR SUPPLIES GTO TRANSFORMER SPECIAL nest A oo I teceet® etnate cont $9c. 12 for $8.98 
P p) . eter ement ' me ale ’ 7% 8 le sapnt $1.15 
(ome jome} 6.3 VOLT 3% AMP ena iva long met awse gnale sapemire wes)... 2E-2s 











COnTEVAG input” HIGH FIDELITY AUDIO 


u are there Hear 





i ; : sau s METER SALE i rex t 

_ =, } ~ ” ° N ‘Bb HEFI 
60 Cy Input 220V t ne Vear ‘ 1 00 af C OO ft 7 50° OFF REG . I ' 4 ‘ 
Stock Con With .. oe; 3 $78 RESALE PRICE 


Number Ratir Meters 0-1maoc 

se reat | OIL CONDENSERS ‘35M 
at 12 Amp #9 00 NEW WAREHOUSE LIST Rey 1Al 

at 24 Amp 129 50 00025MFD 25KV o-Smanc 

T2ZBVS0A 0 28V0C at 50 ‘@ 239 50 $4.00. 2 for $7.00 ¥ He 
0016™FO any 0-100MADC 
NEW RECTIFIER XFMRS ME Fs sah 

i 60 0.30V0C I PECIAI 

2x IMFO. 2000V $1 39 00 5 pig “ oor LJ-3 GROMMES 

SMFO 600V 25« 00 t 
SMFO 1500V 85< 0c 
IMFO SOOV 33 
imFfo 600V 3%e 
imFfo 1000V 5%« 
2MFD 600V 5% 
4mMFo 1000V $7 98 
4MFD S000V $19 95 

$7.95 S™MFD $1 50 
mY ati $1495 16MFO 600VAC 1800V0C $5 








$49 98 


bal 
x 


$41 9 


° ':So0voc . te so cm FISHER 
isov VSTOH ; A 

$20 °o izoane wit t ; : . > $97.50 

7ORT FISHER | 


- 
- 





$1845 





70-A FISHER | 


er ee 


ae 
Fu FPFOOH 


io BuGuuS 


RC 80 GARRARD 
RC-90 GARRARD 


n 








2 
CHOO4 244 OO4HY O258 20 $209 95 10MFD 600V(2 5.2.5-SMFD) oa} “7 for $i8 j Tur '"TAB’' PACKAGE SPECIALS 





*From This Special List We Ship $10.00 and KO50 od 
Up Tube Orders At Our Expense (Post- aan7 ‘ ‘mn 6 
paid) Within Continental Limits of U S A. : 


90 Day Gtd. When « mention 1148 « x Special 


$114 0¢ 


$45 00 
12sQ7GT ha 
198G6 i SPECIAL $442.93 
9vVv 


258Q6GT 3 om CONDENSER—SPECIAL 
25L6GT os? 
00 “oc $1.75 ea. 


lots of 3 





— Diodes 
15 


$1.98 
106 WATT SEC ee KIT— 
(4 I i 
A oe er 


! t a 
tee 4 SP $39 98 
TTERY. “106 ‘WATT scos 
PHOTOFLASH KIT 
s25me0 “a5ov Sawineds ° mdensenn, | lox 
lemeo 18 to 2 BKV 6OWS $5.95 
1 





s> 


> > 





APIAAAATAAATTATATIZ 


$36 98 


CKS320x ; “ lenium rectitier 
CKS33AxK + ‘ ¢ Flash : 

B’ PHOTOFLASH LAMPS 
CIRCUIT BREAKER FUSES TRANSFORMERS —_— Secs . “ae 

gy, A a ‘ > A i 115 V 60 Cyc tnput TV 4FT 

5 for $1.00 we t tube ) SH 


























. F j CR pwr Amir 2 
KY 4 
sis i te ' kt ALL. tule iY 
t ' t wri SOOOVDC SMA 
300 vec ,278 we Full Wave: 
4V 4.2 
yperstl Cone. ots Fil $4.98: a 
2 f 4.50 ' R IL FOR GE 86G4 1.47 
1 ") , 2s00v Soma “ a nt 7! Rit *TAB'’ FLASH TUBE DATA 50« 
$1.08; 12 $20. 80 Pxt ‘ “ ' 1eoover sian Rave aero » ety SELSYNS-SYNCHROS 
Ae sh Dutton Bkrs Amps rt $1 ve 4 1Al vi t 26V / 400K t 
: y 10 tor $7 98 ' $1 a9 osovcr vooma. \ 
R Suvevoten cone 3 Wa . i A, We 
VARIA POWER SUPPLY Ft ea g00v 38tiA. >) 
BLE DC ° 24; 10 $2 10 i2 "rt ea. 35; 10 $2.90 DHLR TWO 2X2 
“ yzevcy 200MA 
2 SMA 


~~ : ‘ you WHILE en « ae ILTER P 
, oovcT 
Der $12 on , x ae. C bgever 280ma 


ex te 
* SsoovcT 60mMA ‘ 

ener $2908 | , A LOTS OF 10 

Your selection of 10 at 39c each or Tn oa ttt ; 


smatior quantity at indicated prices 2x33 vin 
An vee. ELECTROLYTIC CONDENSER over 1oma 
ESH STOC FILTER CHOKES 


I7T5MA $1.49 $2.49 

y MA I CASED I . ‘ 
$1.98 : 

5 IKITE/ MoD2 

i. — ' K4 MOD IN 


30« 

















$10.95; af a D 6% ,;*= 1 
$19 Oc; 3 for 7 
‘ 7% 1 
‘ \ 
2K126V 2A on av 2 ' 2 F : 
$ i $8.95 P ; 1ODG 11 
1 1G Spe ' 1 ’ bene 
1 MK2 MOD 
2 


TELEVISION ANTENNA 


VEE CONICAL ee oad 


csp oF As Df aS 
PRI 110 & 220V % x 254. 126 ss 
t ‘ 








73 
Bs 











866A KIT and 
XPORMER { PRECISION RESISTORS : , ‘38 os 
FOUR MILLION IN STOCK wa . FOLDED DIPOLE |i 

All 1% Accuracy Gtd “4 i \ e se 

ORDER ANY VALUE WE HAVE IT TPAOSO SOW $2.55. TRACTS Tew $3.6 — 

Kt SUL SOLD Fon ave AND UP TPA100 100W $4 00; TPA200 Tass $3 bg tra ne ANTENNA - a3 ob 
TAS’ SPECIAL 38 qbacn TRAZSO 250W $675: TPA300 300W 7 \ s nade 

10 OF ONE VALU 25c ea. TPASOO S0OW $8 25 TPA7SO 780 Wsh-78 DousLE v Ant At <r ene 

100 oF ONE VALUE, $20.00 | Mode! TPA1000 1000 Watts 1KW atg Clamps & os 

10 ASSORTED VALUES (U SELECT) $3.00 | Model TeA1S00 1500W 1 SKw WINDOW CONICAL A Vena $3.98 
InpicAre SECOND RANGE NO MFGR Mode! YPA2000 /2000W 2KW OST Interlock ’ 

fe vom QTY. PRICE 
Money Back Guaranteed (Cost of 


THAT'S \ //- = THAT'S Mdse. Only) $5 Min. Order F.O.B. 
oy A N.Y.C. Add Shpg. Charges or 25° 
e BUY BUY Dep. Tubes Gtd. via R-Exp. only. 


Prices subject to Change Without 
"5 Dept. 11RE 111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A. | Notice. Phone Rector 2-6245 
20 CABLE: ‘"TABPARTS"™ 


























RADIO-ELECTRONICS 





NEW PACESETTER in today’s Most Complete line of 


GENERAL-PURPOSE 


DYNAMIC 
MICROPHONES 


You get advanced styling...plus E-V quality...in this new 
pacesetter! Proved E-V features guarantee dependable 
operation indoors and outdoors...for public address, pag 
NEW “623° ing, recording and communications 
The ‘623” can be used on a stand or in the hand. Omni 
SLIM DYNAMIC directional. Response 60-11,000 cps. Output 5 db 
Size 7%" x 1-5/16” Acoustalloy diaphragm. Pressure cast case finished in 
Net wt. 15 ozs. List $49.50 Satin Chromium. Tiltable head. Built-in cable connector 
54," —27 thread. “On-Off” switch. Choice of Hi-Z or Low-Z 
by changing one wire in cable connector. 18 ft. cable 
Get full details now 
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Model 647 Lavalier Model 611 Mercury Model 630 Model 605 


Small, rugged PA dynamic Smartly styled dynamic. Re High fidelity, hizh output dy Durable dynam 
for chest, desk or hand use sponse 50-8000 cps. Output namic Response 60-13,000 65-7500 cps 
Supplied with neck cord, 55 db. Omnidirectional cps. Output —55 db. Use on db. On 
support clips and 18 ft. cord Acoustalloy diaphragm. Tilt stand or in hand. Acoust 

Omnidirectional Response able head. ‘'On-Off’’ switch alloy diaphragm. Omnidire 

60-13,000 cps at —57 db | Satin Chromium finish. Avail tional. Tiltable head Or 

level. 150 ohms or Hi-Z able in 50, 150 or 250 ohms Off’ switch. Satin Chron 
Acoustalloy diaphragm or Hi-Z. With 6 ft. or 18 ft finish. Compact, rugged 
Black anodized finish cable satile. 18 ft 
Size 5” x 1’ List $80.00 


Cardyne Cardioid 





ver 
cable. Ava 

Model 611-8 List $35.50  @D/e in 50, 250 ohms or Hi-Z 
Model 611-20. List $37.50 List $47.00 


Model 605-8 List $27.50 
Model 605-20. List $29.50 se Response 4( 
shark 
‘List $95 
Model 636 Slimair 


Exceptionally fine dynamic 


for PA, recording and gen 
eral use. Response 60-13,000 
cps. Output —55 db. Acoust No Finer Choice Than 
alloy diaphragm. Pop-proof 
head. Omnidirectional. Wide 
pick-up range. Tiltable head 


On-Off’’ switch. Satin Chro- 
mium finish. 18 ft. cable 
1-1/16” diam. Use for Hi-Z In addition to the models shown here, the complete E-V line in 
or Low-Z. List $70.00 cludes famous TV and BC Microphones, hand-held Mobit e-Mikes, 
Differential Noise Cancelling Microphones, and others. Write for 
helpful information on any application 


ELECTRO-VOICE, INC., BUCHANAN, MICH. Export: 13 E. 40th St., N.Y. 16, U.S.A. Cables: Arlab 





UNIVERSITY MICROFILMS 
313 N FIRST STREET 


MICH @xCH 
ANN, ARBOR MES RICE 


Now ready, the RC-I7...the 1954 edition 
of the RCA RECEIVING TUBE MANUAL 


Revised and up-to-date, this ‘‘standard reference tool”’ 

for radio-tv service technicians, engineers, and experi- 

menters covers the complete line of RCA receiving 

tubes and picture tubes for home-entertainment use. It —<—— 

includes basic tube theory, installation and operation —— NEW 

data, and features application information, comprehen- - 

sive resistance-coupled amplifier charts, p/us new cir- = COUNTER 

cuits for hi-fi amplifiers. VENDOR 
Get your copies of the RC-17 Receiving Tube Manual 

from your local RCA Tube Distributor, from your Look for the colorful display that 

technical bookshop, or from RCA Commercial Engi- roe op tne ae Tube 

neering Section K39x, Harrison, N. J. At only 60 cents* ithe 

per copy, you'll want one of these manuals for every 

serviceman in your shop. 
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